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Over 1000 examinations 
by 18 investigators prove 
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1 Craniocaudad view 
2 Mediolateral view 
3 Axillary view 
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Conclusion 
For mammography that pictures the entire-scene-and-does-so-withthe 
. highest diagnostic quality, for mammography that's easy on the patient and 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of s 


Ow you see it now you dont 





With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 





ally no irritating radiopaque residue to produce foreign-body TRADEMARK 
reactions, yet it provides the viscosity needed for adequate saen co constans: 
visualization. sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 g- 
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700 hospitals with fewer than 
200 beds now have 








Departments of Nuclear Medicine. 
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Even small hospitals are going inte nuclear 
medicine. Should you? 

What do you gain? How do small hospitals train 
their staffs for nuclear medicine? How do they go 


about getting AEC-licensed? Where inthe world... 


do they find space in their institutions for new 
equipment? How can they possibly afford it? Isn't 
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itreally-a-tremendous-bother2 
lf you clip the coupon, we'll try to answer those 
questions. If the coupon is missing, just write to 
Picker Corporation, 333 State Street, North Haven, 
Connecticut 06473 and ask for information.on-- 


starting a Department of Nuclear Medicine. 
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To brighten your black, white, and gray 
world, we present these x-rays in color 
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Radelin STF-2 is the fastest 
X-ray screen available today. We 
put 50% more calcium tungstate 
on our STF-2 aluminized screen, 
to reduce patient exposure time by 
65% compared to par speed — 
and without significant loss 
of detail. 

We think this is an important 
advantage. 

But even if the advantage 
were only a matter of milliseconds, 
we would think it's worth it. We've 
spent more than 25 years gaining 
just such advantages ... 
things like high static and moisture 
resistance, easier cleaning, the 
toughest protective surface 
available, dimensional stability, 
uniform speed and performance 
from screen to screen. 

These advantages add up 
— to give you a total performance 
screen without compromises, 

a product that represents the 
highest state of the art in X-ray 
screens today. 

When you consider these 
facts, is there any reason in the 
world why you shouldn't insist on 
STF-2 screens? 


Radelin STF- 


The fastest X-ray sereen 
available. 








For total performance... 
use Radelin screens 
and Halsey cassettes. 
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[hermovision: The infrared scanning system presenting a dynamic display ot? 


veat patterns in the human body. 


'hermovision: A valuable diagnostic tool utilized at a wide range of medical 
nstitutions— including many of the world's great hospitals. * 


Columbia University Presbyterian Hospital 
McGill University Royal Victoria Hospital 
Chattanooga Memorial Hospital 
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Albert Einstein Medica! Center 

George Washington University Medical Center 
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Oklahoma University Medical Center 
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Klinikum der Universität 
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öteborgs Universitet Anatomiska Institutionen 
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Royal Infirmary 
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Universitat Berlin 
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Áthiermovision: Provides the physician with original and complementary infor- 
mation, unavailable with any other diagnostic method. 


Thermovision: A valuable tool utilized for a wide range of medical applications. 





Obstetrics and gynecology: placen- Oncology: detection of both pri- Orthopedics: diagnosis and evalu- 
tal localization,* early detection of | mary and metastatic carcinoma, * ation of herniated discs, fractures, 
pregnancy, breast pathology, clinical evaluation of therapy, sprains,* contusions, localized in- 


fections, 





Industrial and occupational medi- Peripheral vascular disease: arte- Cerebrovascular disease: extra- 


cine: evaluation and observation rial insufficiency, thrombophlebi- cranial arterial stenosis* and/or 
of progression of soft tissue in- tis, varicose veins,* vasospastic occlusions, 


juries, * phenomena, 





Rheumatism and arthritis: detec- Dermatology: degree and depth of Opthalmology: proptosis of the 
tion and evaluation of inflamma- burns* and frostbite injuries, plas- eye,* intraocular tumors, skin tu- 
tory joint processes, * tic surgery, mors, inflammation, vascular dis- 


A own orders, trauma, opaque media. 
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Thermovision is the first and only thermographic system offering a high 
speed, high resolution image in black and white and instantaneous color 
P 
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Associated abnormalities of the surround- 
ing bony structures, including a high 
arched hard palate, and an increased thick- 
ness of the vomer, nasal septum and the 
lateral nasal structures are often present, 
thereby reducing the diameters of the 
nasal fossa and the nasopharynx. The 
frequent association of other congenital 
anomalies has been well documented‘ and a 
familial incidence has been noted by some 
authors.? In the large series of Flake and 
Ferguson,? there was a twofold predomi- 
- nance of females over males. In patients 
with unilateral choanal atresia the occur- 
rence was predominantly nght-sided (over 
AT): 


SYMPTOMS 


Ronaldson in 18818 recorded the first 
clinical description of choanal atresia and 
it has never been surpassed in clarity. 

Despite the classic description of bi- 
lateral choanal atresia some 89 years ago, 
many physicians are still unaware of the 
lethal potential of this uncommon anomaly 
of the newborn. It is not generally apprecı- 
ated that the newborn infant instinctively 
breathes only through the nose, and that 
oropharyngeal breathing is an acquired 
function, which normally takes several days 
to weeks to learn. This aversion to mouth 
breathing has been attributed to an evolu- 
tionary need for air currents to pass over 
the olfactory area.’ The anatomic cross sec- 
tions of the infant skull performed by 
Moss? demonstrate that the relatively 
higher position of the cervical viscera 
during infancy impedes access of air from 
the mouth to the lower airway and that the 
nose is the best avenue for respiration. It 
may be that this structural basis for 
obligatory nasal breathing in the newborn 
plays a protective role against the aspira- 
tion of food. Because most neonates are 
obligate nasal breathers, bilateral choanal 
atresia usually precipitates respiratory dis- 
tress immediately after birth. This anom- 
aly, therefore, must be included in the 
differential diagnosis of any newborn infant 
suffering from respiratory distress. Failure 


May, 1971 


to consider this life threatening entity, 
establish the correct diagnosis, and 
promptly institute appropriate therapy is 
undoubtedly responsible for an undeter- 
mined number of neonatal deaths from 
asphyxia annually in the U.S.A. In those 
infants who escape diagnosis in the first 
hours of life because they rapidly learn 
mouth-breathing, respiratory distress is 
usually precipitated subsequently by 
attempts at feeding, since the ability to 
simultaneously breathe and suck is seldom 
achieved until age 3-6 weeks. 

All infants with bilateral choanal atresia 
develop a thick, glairy, mucoid discharge 
from the nostrils. The copious, leathery 
mucus may occasionally become blood 
tinged but secondary infection seldom 
supervenes. [he external nares and upper 
lip may become excoriated from the con- 
stant mucus discharge from the nose. 
Affected patients are unable to blow the 
nose and the voice develops a nasal 
quality. Anosmia and diminished taste are 
present. The true diagnosis in those few 
patients who do not manifest neonatal 
respiratory distress is often delayed, and 
the nasal obstruction is erroneously attrıb- 
uted to allergy, rhinitis, deviated nasal 
septum or enlarged adenoids. 

The recent proposal by Shaw," that 
bilateral nasal obstruction from trivial 
upper respiratory infection in the small 
sleeping infant who does not instinctively 
or voluntarily breathe through his mouth 
is a significant factor in sudden unexpected 
death of infancy, is an attractive one. More 
than 15,000 infants under 6 months of age 
die annually from this perplexing problem 
and it constitutes the greatest cause of 
mortality during the first year after the 
neonatal period (2 to 3/1,000 live births). 


NEW CLINICAL CLASSIFICATION 


A new clinical classification of bilateral 
choanal atresia, based on the rapidity with 
which the newborn learns to both breathe 
orally and to co-ordinate mouth breathing 
and sucking, is proposed by the author 
(Table 11). It is hoped that-this classifica- 
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SUMMARY OF CASES 


Case Sex ‚Location of Atresia 

1. B.G.H F Bilateral 
2. D.M. F Bilateral 
3. GJ. M Bilateral 
4. R.A.L M Bilateral 
5. A.L. F Left 

6. J.M.C M Right 

7. B.G.D F Bilateral 
8. J.H. F Left 

9. M.H M Right 
I8. LU F Bilateral 
11. M.W M. Right 
12. G.W M Left 

13. K.S F Right 
14. L.S.J F Left 

15. J.A. M Bilateral 
16. C.D F Right 
17. T.M F Bilateral 
18. B.W F Bilateral 
19. R.S F Right 


tion, by stressing the clinical rather than 
the anatomic aspects of the disease, will 
lead to a better understanding of the 
various manifestations of bilateral choanal 
atresia and hence to an earlier diagnosis. 


Type I. These infants lack the ability to 
rapidly learn the technique of oropharyn- 
geal breathing and immediately develop air 
hunger, cyanosis and chest retraction 
(Cases 1, and 3). Type I comprises the 
largest group (Table 1). and these infants 
will die from asphyxia unless an artificial 
airway is immediately established. Pro- 
longed use of such an airway is often re- 
quired, but in many cases the infant can be 
gradually weaned from it over a period of 
weeks. These infants frequently cannot co- 
ordinate mouth breathing and sucking and 
attempts at feeding provoke respiratory 
distress. Gavage feedings are usually neces- 
sary in such infants and must be continued 
after oropharyngeal breathing has been 
mastered, until such time as the necessary 


Associated Anomalies 


Type (bilateral cases) 





I (Fig. 1, A and B) 
n 


I Esophageal atresia 
with fistula 
III (Fig. 3, 4 and B) 
(Fig. 5, 4 and B) 
(Fig. 4, 4 and B) Omphalocele 


IH 
Ventricular septal 
defect and congenital 
deformity of external 


right ear 
II (Fig. 2, 4 and B) 
Mongolism 
I 
I 
1 


co-ordination between mouth breathing 
and sucking develops. 


Type II. This smaller group of infants 
learns mouth breathing more rapidly after 
birth than do infants of Type 1. Their 
respiratory distress is cyclic and less severe, 
necessitating only transient or intermittent 
use of an artificial airway (Case 2). How- 
ever, even after the technique of oropharyn- 
geal breathing has been mastered (hours to 
days), respiratory distress may still be 
provoked by attempts at feeding. The 
obviously ravenous infant will suckle only 
spasmodically because the nipple causes 
temporary occlusion of the oral airway. 
Until such infants learn to co-ordinate oral 
breathing and sucking (usually by the age 
3-6 weeks), gavage feedings should be em- 
ployed. Persistent, premature attempts to 
orally feed such infants prior to develop- 
ment of this co-ordination will result in 
choking, cyanotic spells and aspiration 
pneumonitis. 
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CLASSIFICATION OF BILATERAL CHOANAL ATRESIA 





Time required | | ATE 
| —— Need for- 
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| Time required | to develop. — Type of | | 

| ee || | gavage or 
co-ordination ^ — neonatal — | Airway |  Beves 

between oral | respiratory | requirements 


a i iure e : i244 
Specie 
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to master 





Type l | is | Prolonged | 3-5 weeks Immediate, — Immediate, | Frequent 
E | (weeks) | usually severe and | prolonged ! 
| | proionged; | 


usually ag- 
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decongestant into each nostril will elimi- 
nate the possibility of mistakenly diagnosing 
nasal obstruction by edematous, inflamed 
nasal mucosa for choanal atresia. This is 
particularly important where the mother 
has been receiving reserpine. Nasal con- 
gestion occurs in approximately Io per cent 
of such infants and when severe may 
occlude the nasal passages, thereby simu- 
lating bilateral choanal atresia.* This drug- 
induced nasal congestion may persist for 
5 to 6 days following delivery. If desired, 
the thickness of the occluding septum can 
be determined by measuring the distance 
separating the opaque medium in the 
posterior nasal cavity from the air column 
in the nasopharynx. The opaque medium 
must be flushed from the iritially examined 
nare before proceeding to examine the 
opposite nare. If prior use of an airway has 
been found essential to prevent respiratory 
distress, 1t should be left in place during 
the roentgenographic examination. 

Unilateral choanal atresia is usually a 
benign condition with minimal symptoms, 
and is seldom diagnosed until later in 
childhood or adult life (Case 5). The chief 
symptoms consist of a persistent nasal 
obstruction and a constant discharge from 
the affected nostril. Unilateral atresia, 
however, may assume real importance in 
early infancy should the unobstructed nos- 
tril become occluded from rhinitis or other 
cause prior to mastery of the technique of 
mouth breathing. Under such circum- 
stances a unilateral choznal atresia be- 
comes functionally converted into a bi- 
lateral choanal atresia and severe respira- 
tory distress may develop (Case 6). 


TREATMENT 


Since bilateral choanal atresia often 
presents as a neonatal emergency, immedi- 
ate diagnosis and treatment are essential 
to prevent death from asphyxia. Failure 
to consider this congenital anomaly in the 
newborn infant with severe respiratory dis- 
tress is responsible for an indeterminate 
number of readily preventable deaths 
annually. In cases of Type 1 bilateral 
choanal atresia, immediate establishment 
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and maintenance of an adequate 
oropharyngeal airway is essential and life- 
saving. Gavage feedings are often necessary 
subsequently in such infants. Corrective 
surgery, the definitive treatment, can be 
performed later as an elective procedure.. 
In Type 11 infants, intermittent use of an: 
airway and gavage feedings should bey 
employed. Type 111 cases require only 
gavage feedings during the neonatal period 
and these may be discontinued when the 
afflicted infart learns to co-ordinate oral 
breathing and swallowing. Type Iv cases 
require no therapy initially. 

The definitive treatment in all types 
of bilateral bony choanal atresia is surgical 
resection of the septa. Surgical resection of 
the obstructing bone via the transpalatal 
approach is most commonly employed and 
this operation can be successfully per- 
formed during the neonatal period.! The 
posterior choanal diameter doubles during 
the first year of life and for this reason 
surgery is often delayed until after 6 
months of age, at which time it is tech- 
nically simpler. More recently McGovern‘ 
has described the use of a large holed 
rubber nipple which is strapped in the in- 
fant’s mouth as a temporary means of 
treatment. This ingenious, yet simple de- 
vice was invented by the concerned parents 
of a child born with bilateral choanal 
atresia. By employing the McGovern 
apparatus, definitive surgery may be safely 
delayed for several months, when it be- 
comes technically simpler because of the 
increased size of the operative area. A 
modification of the McGovern nipple has 
been successfully employed in several of 
the more recent cases at our hospital (Case 


In cases of bilateral membranous atresia, 
transnasal puncture of the occluding mem- 
branes with a curved hemostat, followed 
by insertion of hollow tubing through each 
nostril into the nasopharynx, can be readily 
performed during the neonatal period. 
Should stenosis occur after this procedure, 
it can be treated by periodic dilatations. 

In patients with unilateral atresia (Case 
5) surgical correction of the anomaly can 
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mentioned series, where unilateral atresia 
occurred twice as frequently on the right 
side.’ 

Because of the author’s dissatisfaction 
with the anatomic classification of bilateral 
choanal atresia which offers no assistance 
to the clinician, a new classification of bi- 
lateral choanal atresia has been devised 
and is proposed (Table 11). This is a clinical 
classification, based on the rapidity with 
which the neonate learns to mouth-breathe 
and to co-ordinate oral breathing with 
sucking. It is hoped that this classification, 
as opposed to the traditional anatomic 
classification, will orient the clinician 
towards the varying clinical features of 
bilateral choanal atresia. Hopefully this 
approach will lead to earlier diagnosis and 
institution of appropriate treatment. 

The diagnosis of bilateral choanal atresia 
is established clinically by failure to pass a 
rubber catheter through either nostril into 
the nasopharynx. Roentgenologic confirma- 
tion can be achieved by injecting an opaque 
medium such as oily dionosil into each 
nasal cavity. The initial treatment in 
symptomatic infants consists of establish- 
ing an airway and employing specialized 
feeding techniques. The recent introduc- 
tion of the McGovern nipple has provided 
an ingenious alternative form of temporary 
treatment and allows definitive surgery to 
be delayed until it is technically simpler. 
This simple technique solves both the 
respiratory and feeding problems and obvi- 
ates the need for an endotracheal tube or 
tracheotomy in most cases. 

Unilateral atresia is usually a benign 
condition and the diagnosis is frequently 
not established until later in life, when the 
affected individual presents with the com- 
plaint of unilateral chronic nasal obstruc- 
tion and discharge. Only rarely does uni- 
lateral choanal atresia produce a life 
threatening situation, but this can occur 
if the uninvolved nostril becomes occluded 
by rhinitis or other cause before the infant 
learns oral breathing (Case 6). Except in 
these rare instances, the treatment of 
unilateral choanal atresia is elective. 
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SUMMARY 


1. Posterior choanal atresia is an un- 
common condition, but it is not as rare as 
the scant radiologic literature would indi- 
cate. 

2. The findings in 19 cases of unilateral 
and bilateral choanal atresia are presented, 
with the emphasis on symptoms, diag- 
nosis, and treatment. It is stressed that the 
newborn infant is an obligate nasal breather 
and that oral breathing is an acquired 
ability. 

3. A new clinical classification of bi- 
lateral choanal atresia, based on the ease 
with which the neonate learns both to 
breathe orally and to co-ordinate mouth 
breathing and sucking, is proposed as a 
replacement for the traditional anatomic 
classification. 

4. Bilateral choanal atresia must be 
ruled out in any neonate with respiratory 
distress. Failure to quickly establish the 
diagnosis and institute immediate therapy 
may result in preventable death from 
asphyxia. 

$. Unilateral choanal atresia is usually a 
benign condition and elective therapy 
suffices. 


The Children’s Hospital 
311 Pleasant Avenue 
St. Paul, Minnesota 55102 


The author wishes to express thanks to 
the various radiologists and otorhinolaryn- 
gologists in various Twin City Hospitals 
who contributed cases and encouragement. 
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even lesser degrees of indentation were ably more a factor of predi ISpos! ition than 
often symptomatic. one of primary cause of obstruction. Tf this 
In explaining this seeming discrepancy, were not the case, many more infants d 





it is postulated that other factors, such as symptomatic tracheal indentation would be 

tracheal cartilage softness or underdevelop- | encountered. 

ment (tracheomalacia), tracheal smallness, In considering the natural course and 

tracheal inflammation with mucosal edema, | eventual fate of the cre M became 

and tautnessor-exactposition-of-the-offend-— apparent-that-some-changes-did-oceur der — — — 
ing vessel are also, or perh laps even m: ainly, anterior tracheal indentation E mich ess 


involved.” In orker words, the innomin: ite common in older children. In fact, it is 
artery, tracking across the trachea, is prob- unusual for anterior tracheal indentation to 
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RESPIRATORY OBSTRUCTION IN THE NEWBORN 
AND EXCESS PULMONARY FLUID* 


By DAVID P. CORBETT, M.D., and JAMES E. WASHINGTON, M.D. 


DETROIT, MICHIGAN 


No FORY obstruction character- — clearing of the pulmonary density. There was 

istically leads to obstructive emphy- now a rather diffuse reticular pattern through- 
sema cr atelectasis. When the obstruction out the mid portion of the right lung which was 
develops 77 utero, while the lung is still full believed to be due to absorption of fluid via 
of fluid, the roentgen appearance in the pulmonary lymphatics. 1 here oe continued 
neonatal period will be different. Roent displacement of the heart and mediastinal 
| M wate Be eS EE structures to the left. The patient continued to 
genograms made early in life will show 2. 77 0 a Os ee po 
AME d, improve and was discharged home. Chest roent- 
an increased volume of the lobe or lung 


genograms cbtained 2 weeks later (Fig. 3) 
distal to the obstruction, with an apparent showed complete clearing of the previously 
mass density due to the retained pulmonary — noted parenchymal density. There was now 
fluid. This entity has been reported pre-  overinflation of the right m iddle lobe with some 
viouslv? in cases of extrinsic occlusion of the associated compression of the upper and lower 
left mzin stem bronchus bv a small bron- lobes and persistent displacement of the heart 
chogenic cvst and in atresia of the bron- and mediastinal structures to the left. The pa- 
bes leading to an accessory left upper lobe. tient was re-admitted to the hospital at this 

The present report concerns 2 newborn "™™™ — 5, a 2, ho 
infants who presented with excess pul. Positive physical findings were limited to the 
monary fluid and increased volume of lung 
due to intrauterine obstruction to the air- 
way. One infant subsequently developed the 
classic features of congenital lobar em- 
physema. The other had stenosis of the 
right main stem bronchus associated with 








anoma.ous origin of the-eft-pulmenary 
artery. 


REPORT OF CASES 

















Case 1. T. L., a § day-eld-whitefemale-was— 
ol because of respiratory distress. She 
was the product of a full term uneventful 
pregnancy and delivery. Her birth weight was 
9 lb., 6 oz. One hour following birth there was 
evidence of circumoral cyanosis and she was 
placed in an isolette. A chest roentgenogram 
(Fig. 1) showed increased volume of the right 
lung with uniform opacification exc ept at the 
apex and base. No air bronchogram was evi- 
dent. There was displacement of the heart and 
mediastinal structures to the left. 

The patient showed slow but gradual clinical 





Fic. 1. Case 1. Age 1 hour. Frontal roentgenogram 
of the chest shows increased volume of the right 
hemithorax with displacement of the heart and 


improvement and roentgenograms made 2 days mediastinum to the left. There is uniform opacifi- 
later (Fig. 2) showed a persistent increase in cation except at the apex and base. Note the ab- 
volume of the right hemithorax with gradual sence of an air bronchogram. 


* From the Department of Radiology, Children’s Hespital of Michigan, Detroit, Michigan. 
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LOCALIZED ROENTGENOGRAPHIC PATTERN OF 
HYALINE MEMBRANE DISEASE* 


EVIDENCE THAT THE UPPER LOBES OF HUMAN LUNG 
MATURE EARLIER THAN THE LOWER LOBES 


By RONALD C. ABLOW, M.D., and MARCELLO M. ORZALESI, M.D. 


NEW HAVEN, CONNECTICUT 


qe alveolar surface of the lungs is 
normally lined by a thin layer of sur- 
face-active material kncwn as “surfac- 
tant.” This material, presumably a phos- 
pholipid, lowers the surface tension of the 
air-filled interface and facilitates the ex- 
pansion as well as the stability of the 
alveoli. Destruction, inactivation, or lack 
of surfactant results in lcw compliance of 
the lungs and a marked tendency toward 
atelectasis. 

Observations in lambs*? and in rabbits? 
have shown that the upper lobes of the 
lungs develop their surface tension prop- 
erties earlier in gestation than the lower 
lobes. It is possible that this pattern of 
surfactant maturation is similar for the 
human lung, since it has been shown that 
there are certain similarities in the de- 
velopmental processes of all mammalian 
lungs.’ 

Using the direct magnification technique! 
we observed a roentgenologic pattern in 3 
infants with the clinical picture of hyaline 
membrane disease (HMD) which suggests 
that the human lung follows a sequence of 
maturation of surfactant similar to that 
found in fetal lambs and rabbits. These 3 
cases are summarily reported. 


CLINICAL AND ROENTGENOLOGIC MATERIAL 


The relevant information regarding the 
state at birth and the clinical course of the 
3 premature infants is summarized in 
Table r. All babies exhibited, soon after 
birth, the clinical sign of HMD including 
tachypnea (respiratory rates between 70 
and 110), chest retractions, grunting (Sil- 


verman score between 4 and 8), and cya- 
nosis in room air. They all required in- 
creased oxygen concentrations (50 to 80 
per cent) and infusions of sodium bicar- 
bonate to maintain adequate arterial oxy- 
gen tensions and pH. During the acute 
phase of the disease the arterial pO; 
ranged between 44 and 55 mm. Hg and the 
pCO, ranged between 48 and 58 mm. Hg. 
The duration of the symptoms varied be- 
tween 48 hours and 4 days, and all 3 infants 
recovered. The pertinent chest roentgeno- 
graphic findings in the 3 patients at various 
ages during the course of their illness are 
shown in Figures 1-3. All 3 cases, during 
the course of their disease, showed at one 
time or another a fine reticulogranular pat- 
tern in the lower lung fields, which was not 
present in the upper portions of the lungs. 


DISCUSSION 


The 3 infants had a birth weight between 
2.4 and 2.7 kg. and an estimated gesta- 
tional age of 35-37 weeks. There was no 
clinical evidence of aspiration at birth and 
the clinical picture in each case was con- 
sistent with the diagnosis of hyaline mem- 
brane disease. 

The fine reticulogranular pattern pres- 
ent in the lower lung fields in all 3 cases was 
identical to the generalized pattern seen in 
more severe cases of HMD. 

The precise etiology of HMD is not 
known; however, it has been shown by 
various authors that in HMD (or the idio- 
pathic respiratory distress syndrome) there 
is a deficiency or inactivation of surfactant 
that could account for most of the typical 


* Presented in part at the Twelfth Annual Meeting of the Society for Pediatric Radiology, Washington, D.C., September 29, 1969. 
From the Departments of Radiology and Pediatrica, Yale University School of Medicine, New Haven, Connecticut, 
Study supported in part by United S-ates Public Health Service Grant No. 5-MO1-RR-00125-06, 
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asphyxia, while anımals at term are very 
resistant to asphyxia and very rarely de- 
velop respiratory distress. On the basis of 
the above mentioned clinical and labora- 
tory observations, it has been suggested 
that HMD is related to two main factors: 
(1) the degree of maturation of the sur- 
factant system of the lungs and the amount 
of surfactant "reservoir" present at birth; 
and (2) the degree of asphyxia or other 
functional derangements taking place in 
the perinatal period.?.5: 91.18 

Howatt ef al. have shown that the upper 
lobes cf the lungs of fetal lambs develop 
their suface properties earlier in gestation 
than the lower lobes. The normal gesta- 
tional period for lambs is 140 days; before 
120 days gestation the lungs of fetal lambs 
were found to collapse fully after inflation; 
between 120 and 130 days gestation, the 
upper lobes of the lungs retained more air 
than the lower lobes, the difference being 
most marked at 125 days. Morphologic, 
biochemical and surface tension studies of 
the lungs of these animals showed that 
maturation of the upper lobes preceded the 
lower lobes during this transitional period.‘ 

Similar findings have also been obtained 
in rabbits by Orzalesi and Motoyama.® In 
fetal rabbits of 27 days gestation or less, 
both upper and lower lobes of the lungs 
collapsed after inflation; at 274-28 days 
gestation only the upper lobes retained 
air normally, and at 29 days or more all 
lobes of the lungs remained inflated with 
air. 

In the human fetus, surfactant is first 
detectable in minute amounts as early as 
the 23rd week of gestation? and at 28 
weeks is usually present in amounts suf- 
ficient for normal lung expansion and sta- 
bility.? The production of surfactant con- 
tinues during gestation so that in full term 
infants a "reservoir" of surfactant is prob- 
ably present at birth. 

It is therefore conceivable that when the 
infant is not very immature and when there 
is mild perinatal stress, HMD will be in- 
duced only in those areas of the lungs where 

surfactant is present in lesser amounts. It 
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is also possible that in mild cases with 
generalized involvement initially, recovery 
will take place more rapidly in those areas 
of the lungs which are more mature. 

This was probably the case in our 3 pa- 
tients who were only slightly premature and 
had little evidence of perinatal distress at 
birth. In these. patients the upper lobes 
were either spared (Case 1 and 11) or cleared 
more rapidly (Case 111), indicating that the 
pattern of maturation of the surfactant 
system of the lungs in the human infant is 
probably the same as in other animals, :.e., 
the upper lobes mature faster than the 
lower lobes. 

These findings would not have been ap- 
preciated if a conventional roentgeno- 
graphic technique had been used instead 
of direct magnification roentgenography 
which provides better resolution! (Fig. 2, 
A and B). 


SUMMARY 


Roentgenograms by the direct magnifica- 
tion technique were obtained in 3 prema- 
ture infants with the clinical picture of 
hyaline membrane disease. 

In 2 infants the typical roentgenologic 
features of the disease were limited to the 
lower portions of the lung fields, while in 
the third patient a diffuse pattern was 
seen, but the upper lobes cleared faster than 
the lower lobes. 

It 1s postulated that the maturation of 
the lungs in the human fetus follows a 
pattern similar to that described in lambs 
and rabbits, z.e., the upper lobes mature 
earlier than the lower lobes of the lungs. 


Ronald C. Ablow, M.D. 
Department of Radiology 
Mount Zion Hospital 

and Medical Center 
1600 Divisadero Street 
San Francisco, California 94115 
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ANGIOCARDIOGRAPHY IN HUGE HYPERTROPHY 
OF THE THYMUS 


By A. CASTELLANOS, M.D.,* R. PEREIRAS, M.D.,t and O. GARCIA, M.D.t 
MIAMI, FLORIDA 


HY hypertrophy of the thymic gland 
in infants is not uncommon!:*10 
18,20,25.27 and at times a differential diagnosis 
from mediastinal tumors, intrapericardial 
tumors, pericardial effusion, and cardio- 
megaly, is necessary. Therefore, knowledge 
of the angiocardiographic findings in pa- 
tients in whom an unusual or bizarre en- 
largement of this gland is present, appears 
to be of value. 

The medical literature on this subject is 
very sparse."? There are other methods to 
differentiate hypertrophy of the thymus 
from cardiomegaly and mediastinal tu- 
mors,*:*11.1516,18,20—9 but in this article we 
wish to present our angiocardiographic ex- 
perience. 


MATERIAL AND METHOD 


A series of 150 cases was studied in the 
X-Ray Department and in the Pediatric 
Cardiology Department in the period of 
1938 to 1959. The patients’ ages ranged 
from 4 days to 6 years, although the vast 
majority were from 2 to g months of age. 
Plain telecardiograms were made in the 
anteroposterior and lateral projection, and 
the tube to target distance was 6 feet. 
Artificial anterior pneumomediastinum or 
pneumomediastinography (P.M.) was per- 
formed according to our own technique 
when necessary.’ In most of the cases an- 
giocardiographic studies were also done by 
injecting opaque medium through one of 
the veins of the left elbow or through the 
external left jugular vein. A No. 18 or 16 
Lindeman cannula was introduced in the 
vein and injection of the contrast material 
(so or 75 per cent hypaque) was carried out 
manually (14 cc./kg.). When a catheter was 


placed into the left subclavian vein, the in- 
jection was made with the aid of an auto- 
matic injector, and using a Fairchild mag- 
azine or the Shönander apparatus the 
films were exposed at the rate of 3 to § per 
second. Anteroposterior or both antero- 
posterior and lateral projections were em- 
ployed. Two cases had to be taken to the 
operating room: I with an intrapericardial 
tumor and 1 with a bronchogenic cyst of 
the superior mediastinum. 


RESULTS 


We have found that cases of huge 
hypertrophy of the thymus gland do not 
show any significant displacement of the 
right and left cardiac cavities, pulmonary 
arteries, pulmonary veins, or aorta. The 
superior vena cava and the innominate vein 
appear to be normal as well. Several dem- 
onstrative cases will be presented which will 
substantiate this statement. 


REPORT OF CASES 


Case 1. Figure I is a plain roentgenogram in 
the anteroposterior projection of an infant 3 
months old; a bilateral hypertrophy of the 
thymic lobes is seen. Figures 2 and 3 are the 
dextro-angiocardiogram and the levo-angtocar- 
diogram, respectively, of this patient. As may 
be noted, they are normal in spite of the 0.71 
ratio of thecardiothymic silhouette to the trans- 
verse diameter of the base of the thorax. 


Case 11. A 4 month old infant was referred 
to the Radiology Department because of mod- 
erate suprasternal and intercostal retractions. 
Episodes of transient stridor, cough and slight 
cyanosis were noted. The electrocardiogram 
was normal and no cardiac murmur was heard. 
Figure 4 demonstrates a high bilateral enlarge- 


* F.A.A.P., F.A.P.S.-Clinical Professor of the University of Miami School of Medicine, Miami, Florida. 
t Formerly Chief of Radiology Department, Children's Hospital of Havana, Cuba. Present address: Miami, Florida. 
i Formerly Director of the Cardio-Pulmonary Laboratory of the Children's Hospital of Havana, Cuba. Present address: Miami, 
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Frc. 3. Case 1. Normal levo-angiocardiogram. Ex 
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ment of the thymus. Figure 5 is the dextro- 
angiocarciogram in the anteroposterior projec- 
tion. The outflow tract of the right ventricle ap- l i M 
pears to be slightly enlarged, but that should be levo-angiocardiogram w hich ıs | 

this case, as in the above ı oned case, the 
cardiac chambers and great vessels are sur 





considered a normal variant. 
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Fia. 15. Schematic representation of one of the most frequent anatomic types of hypertrophy of both lobes 
of the thymus. (4) Prevenous type. (B) Retrovenous type of the thymic gland. T = thymus. 


‘and from the superior and inferior thyroid 
arteries. The veins end in the left innomi- 
nate vein and In the thyroid veins. 

Commonly, the gland :s anterior to the 
great veins of the superior mediastinum 
(prevenous type), although Lucien and co- 
workers?’ described the “retro-venous type" 
(Fig. 1£B). In this case the thymus is lo- 
cated behind the left innominate vein, and 
in part behind the uppe- segment of the 
superior vena cava. The occurrence is ex- 
tremely rare; therefore, little has been pub- 
lished concerning it. 

The normal position of the thymic gland 
before the great vessels is clearly demon- 
strated in Figure 16, which is a schematic 
section approximately at the level of the 
first intercostal space. This anatomic re- 
lationship explains why hypertrophy of the 
thymus does not displace the great vessels 
and the cardiac cavities, regardless of its 
size—a fact which is also illustrated in 
the levo-angiocardiogram presented by J. 
F. Hold® in a case of hypertrophy of the 
thymic gland. 

In 19445 we described the “pseudocardiac 
hypertrophy of the thymus,” in which both 
lobes of the gland cover the heart as a 
jacket. In some cases this type is associated 
with mild hypertrophy of the thymus, but 
in others the gland is very large mimicking 


a huge cardiomegaly. The cardio-thymic 
thoracic ratio can reach 0.71 or more. 

In some patients the apex of the heart 
appears to be on the right side, simulating 
dextrocardia. In the vast majority of cases 
of this “pseudocardiomegaly” the right or 
left, or both, lobes can be identified be- 
cause of the notched defect at the junction 
of the lower part of the thymic lobe with 
the heart. M 

During infancy a differential diagnosis 
between a huge hypertrophy of the thymus 
gland and pericardial effusion, in most 
cases, does not present great difficulty.* 

Intrapericardial tumors and various types 
of mediastinal tumors are not easy to dif- 
uw 
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Fic. 16. Transverse section at the level of the first 
intercostal space. Note the prevascular position 
of the thymus gland. 
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Fie. 4. Case 1. Operative findings and method of surgical repair are demonstrated. The baffle was found to be 
strictured in its upper portion just above the area overlying the mitral valve. A pericardial patch was su- 


tured in place over the narrowed area. 


modified Blalock-Hanlon procedure (creation 
of an A.S.D.) was performed with the incor- 
poration of a pericardial patch into the posterior 
atrial wall over the atrial septal defect. The 
postoperative course was complicated by con- 
gestive heart failure for which the patient was 
digitalized. On the sth postoperative day the 
thoracotomy wound dehisced and was subse- 
quently treated with topical antibiotics and 
debridement. The patient gradually improved 
and was discharged at 25 days of age on main- 
tenance digoxin. During the first year of life, 
the patient did quite well ‘with only mild 
cyanosis on exertion and moderate ease of 
fatigability. Heart catheterization at the age of 
14 years demonstrated transposition of the 
great vessels with an effective atrial septal de- 
fect. The patient was recatheterized at the age 
of 4 years with essentially the same catheteriza- 
tion findings except for confirmation of the 


presence of a mild degree of subpulmonic steno- 
sis. 

At the age of 5 years he underwent complete 
correction using the Mustard technique. The 
postoperative course was complicated by bi- 
lateral pleural effusions. The effusion on the 
left required chest <ube drainage of chyloserous 
fluid for 23 days. Paralysis of the left hemi- 
diaphragm was noted. The patient was also 
treated for bacterial endocarditis because of a 
positive blood culture. Prolonged recurrent 
episodes of cardiac arrhythmia were noted 
with atrial-ventricular disassociation, seem- 
ingly aggravated by the digitalis. Through the 
hospital course enlargement of the liver was 
noted, which seemed to fluctuate from day to 
day as well as within the course of a day. This 
variable but persistent hepatomegaly uncon- 
trolled by medical therapy led to the suspicion 
of an inferior vena cava obstruction. An inferior 
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Mustard procedure is important since an 
operation to correct these hemodynamically 
critical lesions is mandatory in most cases. 


Department of Radiology 
UCLA Center for the Health Sciences 
Los Angeles, California 90024 
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ANOMALIES OF THE ANTERIOR ABDOMINAL WALL: 
CLASSIFICATION AND ROENTGENOLOGY* 


By EDMUND A. FRANKEN, Jr., M.D. 


INDIANAPOLIS, INDIANA 


Neo articles concerning um- 
bilical anomalies and related malfor- 
mations of the abdominal wall have been 
published since the treatise of Cullen in 
1916, but relatively few publications?! 
concerning the pertinent roentgenology 
have appeared. In recent years a better un- 
derstanding of the embryologic develop- 
ment of the abdominal wall has defined the 
relationship of the various defects to one 
another.® 

The purpose of this paper is to correlate 
the embryology, pathologic anatomy, and 
applied roentgenology of the various ab- 
dominal wall anomalies encountered in 
clinical practice. 


EMBRYOLOGY 


The primitive embryo is disk shaped, 
with a dorsal ectoderm (continuous with 
the amnion), ventral endoderm (continuous 
with the yolk sac), and intervening meso- 
derm.* With further growth the mesoderm 
separates to form the extra-embryonic coe- 
lom (Fig. 14). This cavity soon extends ın- 
to the germinal disk, so that the ectoderm 
and endoderm with their associated por- 
tions of mesoderm are separated by the 
intra-embryonic coelom. The layer of meso- 
derm associated with the ectoderm is 
termed somatopleure; that with the endo- 
derm, splanchnopleure. 

Closure of the embryo body is accom- 
plished by ventral folding of the lateral 
aspects of the embryo. Four folds can be 
distinguished: cephalic, caudal, and each 
lateral. The apex of the folds is the future 
umbilicus, and with their fusion the em- 
bryo body is closed except for attachments 
through the umbilicus (body stalk) (Fig. 
1, B and C). Failure of formation of any of 
the folds results in the malformation of 


celosomia, i.¢., hernia of the anterior ab- 
dominal wall.® 

An upper celosomia occurs with failure of 
formation of the cephalic fold. This con- 
dition results in omphalocele and defects of 
the anterior chest wall and diaphragm with 
ectopia cordis, as these structures arise 
from the cephalic somatopleure. The ceph- 
alic splanchnopleure, from which the 
heart and great vessels develop, is present, 
but accompanying cardiovascular malfor- 
mations are common. 

Middle celosomia occurs with failure of 
descent of the lateral folds, and the um- 
bilicus remains wide and patent. This is the 
anomaly described as omphalocele. 

With failure of formation of the caudal 
fold, a complex malformation known clin- 
ically as extrophy of the cloaca is seen. This 
consists of omphalocele, hindgut agenesis, 
and extrophy of the bladder with fistula of 
intestine to the extrophied bladder. 

An anomaly which must be distinguished 
from omphalocele is that of gastroschisis. 
In this condition the somatopleure of the 
lateral fold adjacent to the umbilicus fails 
to differentiate. Secondary resorption of the 
overlying ectoderm results in a perium- 
bilical defect through which bowel her- 
niates. In contrast to omphalocele, no 
amniotic sac covers the herniated bowel. 

Anomalies produced in later embryonic 
life include persistence of the vitelline duct 
connecting bowel lumen with the yolk sac 
(omphalomesenteric duct), and patent ura- 
chus (persistent allantoic canal between 
bladder and umbilicus). 

Classification of the various congenital 
abnormalities of the umbilical region based 
on the above embryolcgic data is as fol- 
lows: 

I. Somatic Anomalies 


* From the Department of Radiology, Indiana University Medical Center, Indianapolis, Indiana. 
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ECTODERM 
MESODERM 


ENDODERM 


SPLANCHNOPLEURE 
SOMATOPLEURE 


VITELLINE DUCT 
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INTRA EMBRYONIC COELOM 


Fie. 1. (4) Diagrammatic cross section of the disk shaped embryo. The ectoderm is continuous with the 
amnion, the endoderm with the yolk sac. The intra-embryonic coelom divides the mesoderm into the 
somatopleure (adjacent to ectoderm) and splanchnopleure (adjacent to endoderm). (B) Ventral view of 
the embryo during closure of the body wall (after Duhamel). Four folds are seen: cephalic, caudal, and 
each lateral. These folds join at the future umbilical ring to produce the body stalk. (C) Cross section at 
the level of the umbilicus after ventral closure of the abdominal wall. The folds fuse at the umbilicus (body 
stalk). The ectoderm and somatopleure comprise the chest and abdominal walls and are separated from 
the endoderm and splanchnopleure by the coelomic cavity. The lumen of the future bowel communicates 
with the yolk sac through the body stalk by the vitelline duct. 


A. Cephalic celosomia-midline de- 
fect of abdominal and chest wall, 
with deficient pericardium and 


diaphragm. 

B. Lateral wall celosomia-ompha- 
locele. 

C. Caudal celosomia-extrophy of 
cloaca. 


D. Lack of differentiation of lateral 

fold mesenchyme-gastroschisis. 
II. Umbilical Anomalies 

A. Alimentary-complete or partial 
persistence of omphalomesenteric 
duct. 

B. Urachal-complete or partial per- 
sistence of urachus. 


DISCUSSION 


CEPHALIC FOLD DEFECTS 


A specific constellation of defects is seen 
in these patients. Because of failure of 
medial migration of the sternum, there is 
an anterior defect in the chest wall, with a 
wide cleft in the lower sternum, and the 
heart is not covered by the rib cage. Dex- 
troposition of the heart is invariably pres- 
ent, but true ectopia cordis does not occur 
in that the heart remains in the thorax. The 
clinical appearance of ectopia cordis results 
from lack of covering of the heart by rib 
cage and epigastrium. An anterior midline 
diaphragmatic defect occurs, with absence 
of pericardium in the same region. There ts 
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Vor. 112, No. 1 Umbilical Vascular 
catheters were blindly introduced and then 
localized on roentgenograms exposed with 
a portable unit in the intensive care new- 
born nursery. Small, soft, plastic premature 
infant feeding tubes were used as cath- 


eters. All catheterization procedures—were— 


performed with strict sterile precautions. 
Seventy-three neonates had only the um- 
bilical vein catheterized, 12 had only the 
umbilical artery catheterized, and 25 had 
both the vein and an artery catheterized. 
To prevent complications related to im- 
proper catheter placement, the tip of the 
umbilical vein catheter should lie in the in- 
teror vena cava intrathoracicallv. The 
branchless ductus venosus is an acceptable 
but less optimal site. Baker ef al! advocate 


the right atrium as an alternate acceptable = 


site. The tip of the umbilical artery catheter 
should lie in the distal abdominal aorta 
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lic. 5. Umbilical vein catheter. (4) In tke antercposterior projection the catheter extends from a collec 
position in the right atrium, through the foramen ovale and left atrium, into a pulmonary vein above the 
left main bronchus. (B) In the | projection, exact localization of the catheter tip cannot be deter- 


“horseshoe” or “U-shaped” configura- to be related to neonatal size, catheter size, 
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without fluoroscopy in approximately half 
of the cases. It should be emphasized that 
pyloric stenosis can never be excluded on 
the basis of the plain film roentgenogram. 


CONCLUSIONS AND SUMMARY 


The plain supine abdominal roentgeno- 
gram was analyzed in 100 cases of proven 
pyloric stenosis, and the incidence of sig- 
nificant roentgen findings was compared 
with a control group of 100 clinically sus- 
pected cases in which pyloric stenosis was 
excluded. 

Roentgen signs improving the radiol- 
ogist’s ability to predict pyloric stenosis 
were determined to center around a large 
hyperperistaltic stomach  (“caterpillar” 
sign) descending into a relatively gasless 
lower abdomen. A gastric air outline mea- 
suring greater than 7 cm. and an outline 
extending below L2 were 2 of our most 
helpful criteria. 

In clinically suspected pyloric stenosis, 
analysis of the plain film abdominal roent- 
genogram is helpful in individualizing the 
extent of further roentgenologic study. Ap- 
proximately one-fourth of pyloric stenosis 
cases have enough corroborative evidence 
on their plain film roentgenograms to eli- 
minate the need for further radiologic pro- 
cedures which have at times led to needless 
radiation exposure. In the remaining cases 
the findings are helpful in deciding whether 
to use only overhead roentgenograms after 
barium administration or to supplement 
this with fluoroscopy. 


Webster Riggs, Jr., M.D. 
University of Tennessee 
LeBonheur Children’s Hospital 
848 Adams Street 

Memphis, Tennessee 38103 
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THICK GASTRIC FOLDS IN CHILDHOOD* 


By RALPH S. LACHMAN, M.D.,t DAVID J. MARTIN, M.D., M.R.C.P.,t and 
GORDON F. VAWTER, M.D.$ 


BOSTON, MASSACHUSETTS 


RE DM the subject of Menetrier's 
disease in childhood has been reviewed 
with a total of 6 reported cases.! A single 
case report has also appeared.” The ex- 
perience of Children's Hospital Medical 
Center (C.H.M.C.) is 3 cases of gastric 
rugal enlargement presenting with the 
symptomatology of Menetrier's disease. 
Two of these children had the benign 
course alluded to by others and 1 died of 
renal disease. Án interesting finding per- 
taining to the possible etiology is presented. 


REPORT OF CASES 


CASE 1. J. De C., an 8 year old female, was ad- 
mitted to C.H.M.C. on June 14, 1955, having 
had episodes of nausea and vomiting of increas- 
ing frequency for 4 months. Prior to admission 
the patient vomited small amounts of blood on 
several occasions. At no time was there any ab- 
dominal pain. 

The past history revealed bouts of vomiting 
associated with poorly documented urinary in- 
fections since the age of 2 years. There was no 
history of allergy. 

Apart from a slightly elevated blood pressure 
(B.P.) of 128/86 mm. Hg, the physical exami- 
nation revealed no abnormalities. At the time 
of admission the laboratory data showed a 
hemoglobin of 10.7 gm. per cent. The total 
white blood cell count was 7,430 with no evi- 
dence of eosinophilia. Proteinuria of the order of 
2+-4-+ was present and the urine also con- 
tained several white blood cells as well as hy- 
aline and granular casts. The nonprotein nitro- 
gen (N.P.N.) was 20.9 mg. per cent (within 
normal limits). Serum protein and its fractions 
were not estimated at this time. 

Excretion urography demonstrated no evi- 
dence of acute or chronic renal disease. The day 
of admission an upper gastrointestinal examina- 
tion (U.G.I.) showed the esophagus to be nor- 


mal, but there was marked irregularity of the 
whole stomach, especially on the greater cur- 
vature, due to large filling defects. The wall of 
the greater curvature was thickened as deline- 
ated by adjacent organs (Fig. 1; and 2). The 
duodenum and small bowel showed no abnor- 
malities (Fig. 3). 

The presumptive diagnosis of a diffuse gastric 
malignancy was made and the patient under- 
went a laparotomy 2 weekslater. The lesion was 
seen to extend from theantrum to within 6 cm. 
of the cardio-esophageal junction. The lesser 
curvature did not seem to be involved, but 
large lymph nodes were apparent in this area. 
Two were sent for frozen section and both were 
reported to be suspicious for lymphoma. There- 
fore, a 95 per cent gastric resection of Billroth 
I type was performed along with a splenectomy. 

The pathologic findings consistent with 
Menetrier's disease are documented below. At 
the time of surgery the N.P.N. had risen to 
37.9 mg. per cent with serum proteins of 4.22 
gm. per cent and an albumin fraction of 1.84 
gm. per cent. Following the operation the child 
fed poorly and lost weight. During the course 
of the next 3 to 4 weeks, ascites and left hydro- 
thorax gradually developed. The investigations 
at this time showed unchanged serum proteins 
and albumin, but further elevation of the N.P.N. 
to 49.3 mg. per cent; and a 44- albuminuria. 
The blood pressure was unaltered from the ad- 
mission recording. 

Some improvement in her condition occurred 
initially but she gradually became more hyper- 
tensive and showed evidence of increasing renal 
failure. She died at another hospital in uremia 
6 months after her original admission. 


Case 11. M. D., a 9 year old girl, was admitted 
to C.H.M.C. in June of 1961 with "swelling of 
her abdomen and legs, as well as chronic ab- 
dominal pain." 

She had been entirely well until May of that 
year when a bout of vomiting, abdominal pain, 


* From the Departments of Radiology and Pathology, The Children's Hospital Medical Center, Boston, Massachusetts. 
T Assistant Professor in Radiology, Assistant Professor in Pediatrics, University of California Los Angeles, Harbor General Hospital, 


Torrance, California. 


t Fellow in Radiology, Harvard Medical School, The Children's Hospital Medical Center, Boston, Massachusetts. 
$ Associate Professor of Pathology, Harvard Medical School, The Children's Hospital Medical Center, Boston, Massachusetts, 
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A follow-up exami nation 6 weeks after admis- 


sion revealed a 1] d f 5.7 gm. per cent 
with an albumin tota lof. UP gm. per cent. She 


H 


was readmitted 6 months later for rebiopsy at 


which time the only unusual fin ding was an 
elevated eosinophil count of § per cent. An- 
other admission 1 year later for s lopsy re- 

led no abnorma. laboratory findings includ- 


ng à normal white blood cell coant and differ- 
ntial. The 3 Vo a onsiszent. with gastric 
mucosal edema will be below. 
The L.G.I. examination at that time, 15 
months after the original C.H.M.C. admission 
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which time large edematous rolds were seen on 

the greater curvature aspect of the stomach as 
well as some “inflammatior of the mucosa” 
with several sites of bleeding. 














The same day a laparotomy was performed 


















Externalle, the jejunum appeared slightly 
thickened. Thick ragae were noted once again 
on the greater curvature o f the stomach, sparing 
the antrum. Both jejunum and stomach were 
biopsied. The ES consistent with Mene- 
trier's disease of these sites will be described. 

The patient's N course was uneventful. 


Prior to surgery the serum zlbumin had risen 
spontaneously to 4.2 gm. per cent. However, 


postoperatively he did receive some intravenous 











albumin to raise the serum oncotic pressure and 
to promote wound healing. 

After discharge the boy was seen again |! 
month lazer in the clinic wita z T.S.P. of 6.99 
gm. per cent (albumin 4.28 gm. per cent). A re- 
peat U.G.T. examination 3 months after admis- 


sion showed an entirely normal stomach and 
small bowel (làg. 10). 
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CONGENITAL PREDUODENAL PORTAL VEIN* 


By G. FRANK JOHNSON, M.D. 


DAYTON, OHIO 


(C GENITAL preduodenal portal vein 
Is a rare anomaly with significant sur- 
gical implications for the pediatric and 
adult population. 

This report documents the clinical and 
anatomic findings in 2 children in whom a 
preduodenal portal vein was found. In the 
first case the anomalous vein was found 
during surgical exploration for diagnosis and 
correction of biliary atresia. The experience 
gained from the first case permitted a sug- 
gested roentgenographic preoperative diag- 
nosis in the second child. Understanding 
the embryologic development of the anom- 
aly, as well as proper roentgenologic 
documentation, may permit a preoperative 
diagnosis. 


REPORT OF CASES 
Case 1. (L. W.) 
First Admission. 


This white female patient was first admitted 
to Barney Children's Medical Center at the 
age of 2 months, with a history of jaundice since 
birth. There was also a history of dark urine 
and light colored stools. The physical examina- 
tion revealed an enlarged liver and a palpable 
spleen. The laboratory studies at this admis- 
sion included a white blood cell count of 9,600 
per mm.?; hemoglobin 12.2 gm. per 100 ml.; 
hematocrit 34 per cent; reticulocytes 6.8 per 
cent; normal platelets and normal red cell 
morphology. The liver function studies were as 
follows: SGOT 166 sigma units; SGPT 8o 
sigma units; LDH 940 Wrobiewski units; pro- 
thrombin time 72 per cent; total bilirubin 5 
mg. per 100 ml., unconjugated fraction 4 mg. 
per 100 ml.; thymol turbidity 1.8 units; alka- 
line phosphatase 20.2 units; direct Coomb's 
test negative. The urinary findings included a 
urinary urobilinogen of .25 units; the urinary 
sediment revealed 7 white blood cells per high 
power field, and an occasional red cell. 

Roentgenologic Findings. October 7, 1967 
(chronologic age 3 months). Anteroposterior 


* From the Barney Children's Medical Center, Dayton, Ohio. 


roentgenogram of the chest showed mild passive 
congestion in the central lung fields bilaterally. 
Roentgenograms of the hands and wrists dem- 
onstrated no rachitiform findings. The skeletal 
maturity was less than 3 months. Gastrointes- 
tinal examination revealed gastric distention 
with extrinsic impression on the stomach by 
hepatosplenomegaly. Proximal duodenal angu- 
lations superiorly and medially were present 
(Fig. 1). The second portion of the duodenum 
also had a loop anomaly resulting in duodenal 
inversion (Fig. 2). Initial duodenal distention 
was incomplete with 60 minute proximal gastric 
retention (Fig. 3). Better filing of the duo- 
denum demonstrated malrotation with night 
subhepatic duodenal and jejunal position. 
The jejunal location was lower in the right 
upper quadrant than the. typical malrotation. 
Later timed roentgenograms revealed the right- 
sided small intestinal loops to have a malab- 
sorption pattern, secondary to cirrhosis. 

Operation. Exploratory laparotomy and liver 
biopsy were carried out. The liver was moder- 
ately enlarged with a nodular surface inter- 
preted as biliary cirrhosis. There was no gall- 
bladder and no extrahepatic biliary ductal sys- 
tern. An anterior placement of the portal vein 
across the second division of the duodenum 
was found, and the portal vein traced to the 
hilus of the liver. There was no evidence of 
duodenal obstruction and no corrective surgery 
was performed. The pathologic diagnosis of the 
liver biopsy was biliary cirrhosis secondary to 
congenital biliary atresia. The patient was dis- 
charged in an unchanged condition. 


Second Admission. 


The patient was re-admitted 4 months later, 
because of increasing respiratory distress. There 
was increasing shortness of breath and grunting 
respirations. Abdominal size had increased and 
the jaundice continued in varying degrees. Phys- 
ical examination at this time revealed an emacı- 
ated, jaundiced, 7 month old infant with respira- 
tory distress. The abdomen was tense with 
fluid, and there was an increase in venous 
pattern over the anterior abdominal wall. Lab- 
oratory data revealed a white blood cell count 
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Roentgenologte Findings. Nay 8, 1968 (chron- 
ologic age 10 months). Roentgenogram of the 
chest showed that the manifestations of con- 
gestion were complicated by infiltration. A 
further increase in pericardiac size had occurred. 
The upper abdomen became additionally dis- 
tended with ascitic fluid. 

Course the-patient-expired atthe age of 22 
months. 

Autopsy. Vhe anatomic diagnosis included: 
(1) congenital atresia of the hepatic biliary 
ducts with bihary cirrhosis and obstructive 
jaundice (Fig. 6); (2) malrotation of the small P 
intestine and colon with anomalous location oft- 
the portal vein anterior to the duodenum and 
partial annular pancreas (go per cent of the cir- 


: i 


cumference) (Fig. 7; and 8); and (3) multiple 
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that can be associated wth-preduodenal A roentgenographic recA SNOSIS-18-EM Pde — 
portal vein could have been double portal sized in this report to reduce surgical haz- 

vein and congenital stenosis of the portal ards which may occur during procedures 

vein, which would have also added to the for relief of duodenal ee uction, or as may 

surgical hazard. Case 11 likewise showed no occur during attempted liver transplants. 
obstruction due to the preduodenal portal TERRA oe 
vein. The intrinsic membrane of the duo- 1-35 Chapel Street 
denum was the cause of incomplete ob- Dayton, Ohio 45404 
struction. The extrinsic bands were the 
cause of the duodenal angulation. 
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SEGMENTAL DILATATION OF THE COLON” = 


By ALFRED A. pe LORIMIER, M.D., STEPHEN R. BENZIAN, M.D., 
and CHARLES A. GOODING, M.D. 


SAN FRANCISCO, CALIFORNIA 


NTAL dilatation of the colon, | and a few hard pieces of stool were in the am- 
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Fic. 5. Histologic section of nondilated sıgmo 
colon. Normal ganglial cells and. neurofibrils 
f present. 
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FIG. 4. Full-thickness section of the ¿transverse 
colon. There is greatly hypertrophied circular and |! 
it longitudinal muscle. 
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mal ganglion cells were present in the rec- 
tum and these children responded well to 
colostomy. Subsequently, a Swenson ab- 
dominoperineal pull-through procedure was 
performed and good results were obtained. 
Hypertrophy of the muscularis in the di- 
lated colon was not described ın these 
cases. Colostomy, however, may have pro- 
tected the bowel from hypertrophy. 

The roentgenographic distinction 
tween segmental dilatation of the colon and 
Hirschsprung's disease may be difficult. 
Barium enema examination in Hirsch- 
sprung’s disease should reveal a normal or 
small caliber of the rectum. The aganglionic 
bowel does not distend readily, and irregu- 
lar, serrated contractions should be identi- 
hed.* Conversely, in our patient with seg- 
mental dilatation of the colon, the distal 
colon and rectum were distensible and the 
irregular contractions were not seen. In 
both entities the bowel wall of the proximal 
colon with normal ganglion cells may be 
thickened as a result of muscular hyper- 
trophy. In both diseases, evacuation of 
barium from the colon may be considera- 
ably delayed. The distinction between seg- 
mental dilatation of the colon and Hirsch- 
sprung’s disease should be resolved by 
biopsy of the rectal muscle. Histologic 
examination should establish the presence 
or absence of ganglion cells and normal or 
abnormal neurofibrils. 

The cause of segmental dilatation of the 
colon is unknown. Hypertrophy of the mus- 
cularis and dilatation of the bowel might be 
expected if mechanical obstruction were 
present distally. However, no obstructive 
lesion has been observed ın these patients. 
The distal bowel has been distensible and 
peristaltic function after resection of the 
dilated segments has been normal. Since 
each patient responded well to resection of 
the dilated bowel, this abnormal segment 
would appear to have been the cause of 
constipation. In our patient, the circular 
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muscle layer of the dilated bowel appeared 
more hypertrophied than the longitudinal 
muscle layer. The number of muscle cells 
was Increased rather than individually en- 
larged. Although normal-appearing gan- 
glion cells were present throughout the 
colon in these patients, new histochemical 
techniques for identifving adrenergic and 
cholinergic nerves in the dilated segment 
may reveal a neurogenic cause for this dis- 
ease. Since the symptoms of constipation 
and abdominal distention developed in 
early infancy, segmental dilatation may be 
a congenital anomaly. 


SUMMARY 


Segmental dilatation of the colon is a 
rarely described disease in which a variable 
length and portion of the colon is greatly 
dilated. The muscular wall of this segment 
is hypertrophic and ganglion cells are 
present throughout the colon and rectum. 
These patients have constipation which 
may resemble that of Hirschsprung’s dis- 
ease. The dilated segment, however, rather 
than the rectosigmoid colon should be re- 
sected. 


Charles A. Gooding, M.D. 
Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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HIRSCHSPRUNG’S DISEASE* 


PROBLEMS IN THE ROENTGEN INTERPRETATION 
By WILLIAM L. SCHEY, M.D.,t and HARVEY WHITE, M.D.1 


CHICAGO, ILLINOIS 


T classic roentgenographic features 
of Hirschsprung’s disease have been 
well documented.’ They include narrowing 
and spasm of the aganglionic distal segment 
of bowel in continuity with more dilated 
proximal, normally innervated bowel. Clas- 
sic findings are not always present, especi- 
ally in the neonate.^? Some roentgeno- 
graphic features in the difficult cases may 
exist, however, which either reflect under- 
lying Hirschsprung’s disease, or mask or 
mimic it. 

Seven cases are reported, all of which 
were considered to possibly have Hirsch- 
sprung’s disease. The details of the his- 
tories, roentgenographic findings and con- 
firmed diagnoses are discussed. 

It is the purpose of this paper to present 
case material which demonstrates some 
problems leading to difficulty in making or 
excluding the diagnosis of Hirschsprung’s 
disease. 


REPORT OF CASES 


Case 1. R.C. This white male was born on 
November 27, 1968, following an uncomplicated 
pregnancy and delivery. After the first 36 hours 
only scanty quantities of meconium had been 
passed and his abdomen became distended. 
The abdominal plain roentgenograms suggested 
a low bowel obstruction. Barium enema roent- 
genograms demonstrated no significant rectal 
spasm but much meconium packed into the 
rectum (Fig. 1, 4 and B). The radiologist had 
had little experience with this problem and ob- 
tained spot roentgenograms only in the anter- 
oposterior position. His diagnosis was “me- 
contum plug syndrome.” Some meconium 
with a yellow-green “phrygian cap” or leading 


plug passed which did support his contention. 
Consultation with other radiologists alerted 
him to a possible localized area of anorectal 
spasm and hence the possibility of Hirsch- 
sprung’s disease. Á repeat study Io days later 
demonstrated relatively persistent anorectal 
spasm (Fig. 1, C and D). After the second 
examination a correct diagnosis of Hirsch- 
sprung's disease was made and confirmed by 
biopsy. 


Initial impression. Meconium plug syndrome. 
Final diagnosis. Hirschsprung's disease. 


Case 11. B.L. This white male infant was 
born at Michael Reese Hospital on November 
14, 1968. He passed no meconium in the first 24 
hours of life and was becoming distended. A 
barium enema examination demonstrated no 
spasm, no differential bowel caliber, and 
meconium in the rectum all the way to the 
anorectal junction (Fig. 2, 4 and B). After 
instillation of barium and roentgenography, 
evacuation was allowed to proceed. There was 
no explosive-type evacuation and one or two 
large meconium boluses were passed. The dis- 
tention subsided and the infant was returned 
to the nursery with the diagnosis of meconium 
plug syndrome. He experienced no reported 
difficulty under expert care while in the nursery. 
He was discharged 5 days later. The child was 
readmitted on December 11, 1968. He had 
done well at home for 2 weeks having 4 to 5 
pasty yellow stools per day, spontaneously. At 
2 weeks of age he did have a 40 hour period 
without bowel evacuation. This was relieved by 
oral diluted prune juice. Three days prior to his 
admission at I month of age he had gone 72 
hours without bowel evacuation. A barium 
enema examination now showed the classic 
findings of Hirschsprung’s disease (Fig. 2, C 
and D). 


* From the Departments of Radiology, Michael Reese Hospital and Medical Center, and Children’s Memorial Hospital, Chicago, 


Illinois. 


t Director, Pediatric Radiology, Michael Reese Hospital and Medical Center, Chicago, Illinois; Instructor, Department of Radiology, 


University of Chicago. 


1 Director, Department of Radiology, Children's Memorial Hospital, Chicago, Illinois; Professor, Department of Radiology, North- 


western University Medical School. 
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consultation suggested some exposure to sig- features can be defined with routine BO 
nificant traumatic episodes and supported the enema study. These find lings include a na 

diagnosis of psychogenic constipation, On the 
final admission, 2 vears later, a repeat barium 
enema examination (Fig. 7, .7-C) and biopsies 
were obtained. A rectal myomectomy and anal 


sphincterotomy were performed. The bi lopsies í i el 
| ¿soho true site of normally rvated bow om 
showed no gangli on cells within 1 em. of the true site of norma innervated bowel fron 


anorectal Junction, a few ganglia at 2 cm. bowel without myenteric plexuses may 
proximally, and scattered gar glia at gem. from occur. | his 1s because the impa s fecal 
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mic portion) and the wider, u usually fecallı 


> 


icr normally innervated podia 
bowel. Some « lifficulty in demar cating the 


row segment of distal colon (the ed 
i 








the anorectal junction. i matter may be forced into the more distal 
abnormal bowel, widening the caliber." 

Initial impression. Psychogeric megacolon, In the neonate and infant and in a few 

Final diagnosis. Short segment aganglionosis; ^^ older children with rconstipati the drat: 





nosis may be easy to make; it may also be 
extremely confusing. 

The diagnosis of Hirschsprung’s disease Careful attention must be given to the 
in the older child generally presents little details of the barium enema examination. 
difficulty. All the classic roentgenographic After an infant-size plastic rectal tip is 


DISCUSSION 
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jae 6-Ghbnitiabroentgenogramthoughtatirstte 
be normal but after closer evaluation a relative 
narrowing of the rectum raised doubts. (5 and C) 
The spot roentgenograms obtained after the first 
negative biopsy (2 months later) were thought to 
demonstrate definite narrowing of the rectum. The 
second biopsy also was negative. 
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Bardex catheter ıs never used as the roent- 
genographic findings may be obscured. 

The barıum ıs then instilled while the pa- 
tient is in the frontal position. Only a small 
amount of barium is delivered initially. 
The patient is then rolled onto the left side 
or into the left posterior oblique position 
and observed again.? More barium may be 
needed but flooding rapidly is to be avoided. 
Spasm and/or narrowing of the aganglionic 
segment yields the classic picture in the 
neonate, especially when the more proximal 
portion of bowel is seen with its nonspastic, 
normal caliber juxtaposed. The spastic 
portion may show irregularity of the mu- 
cosa suggesting early submucosal inflam- 
mation. The authors believe that this pic- 
ture of mucosal irregularity may be present 
in the absence of associated inflammation. 
It is wise to initiate the patient’s care 
rapidly, however, as submucosal inflamma- 
tion in an infant with Hirschsprung’s dis- 
ease may precede and cause sepsis and 
death.? The aganglionic segment may be of 
any length but it may be assumed that 
wherever the aganglionosis begins, all the 
bowel from that point distal is devoid of 
normal neurogenic elements. Evidence to 
the contrary has been reported (skip 
areas) but these cases are extremely rare.* 

Difficulties in diagnosis occur when the 
classic findings are not present. In Case Iv 
the classic fluoroscopic image presented 
but only for an abbreviated period of time. 
Spasm of the rectosigmoid was definitely 
present. It was not demonstrated in the 
descending colon. Although the findings 
were only temporarily observed (about 5-6 
seconds) it was believed that the appear- 
ance was that of Hirschsprung’s disease. 
The remainder of the colon demonstrated a 
malrotation but intrinsically the colon was 
otherwise normal. An upper gastrointesti- 
nal examination at this time would have 
demonstrated a volvulus, and possibly de- 
vitalization of bowel might have been con- 
sidered. The patient was operated upon 
immediately, however, and much inflam- 
matory fluid was found in the peritoneal 
cavity. An early peritonitis was also found 
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as well as the findings noted above. It ıs 
believed that irritating inflammatory fluid 
and the peritonitis caused spasticity of the 
rectosigmoid noted at fluoroscopy, thus 
creating the findings interpreted incor- 
rectly as Hirschsprung’s disease. 

Masking of the findings occurred in Case 
1. Initially the examiner obtained only 
frontal spot roentgenograms and inter- 
preted the findings as a meconium plug 
syndrome. The patient did evacuate the 
barıum and much meconium, as stated ın 
the case presentation. A repeat examination 
done within 10 days of the first examination 
clearly demonstrated the classic findings of 
Hirschsprung’s disease. Not obtaining 
oblique and lateral roentgenograms and 
observing the patient in these positions 1s 
the pitfall to be guarded against. 

Absence of the findings in Case 11 cannot 
be interpreted as a pitfall. The patient did 
have a classic history for either meconium 
plug syndrome or Hirschsprung’s disease. 
Clearing of the symptoms following the 
barium enema examination, absence of a 
spastic segment and elimination of the 
symptoms for 1 month supported the dis- 
charge diagnosis of meconium plug syn- 
drome. The infant also did not have ex- 
plosive-type bowel evacuations of watery 
stool as is frequently seen in Hirschsprung’s 
disease and/or colitis and did not become 
distended. The symptoms recurred only 
after 1 month and the correct diagnosis of 
Hirschsprung’s was made over the telephone 
by the history (albeit unusual), by physical 
examination (absence of stool in the rec- 
tum), and visually by barium enema study. 
This case suggests that Hirschsprung’s dis- 
ease need not cause daily difficulties in the 
neonatal period and may occur in an infant 
who initially presented a classic meconium 
plug syndrome. That infants with meconi- 
um plug syndrome may later have Hirsch- 
sprung’s disease has been cited by other 
authors.’ 

Colitis with or without sepsis can cause 
spasm of the bowel. The neonate is seldom, 
if ever, the object of classic idiopathic ul- 
cerative colitis. Generally the neonate with 
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sprung's disease. 

Anorectal narrowing and/or spasm 
should strongly suggest, but is not pathog- 
nomonic of, aganglionosis. It may be seen 
in patients with sepsis and secondary coli- 
tis, infectious peritoneal fluid and peritoni- 
tis, and in patients with structure forma- 
tion. | 

The meconium plug syndrome may be 
the earliest manifestation ofa patient with 
Hirschsprung’s disease and may mask it 
entirely. Findings of Hirschsprung’s dis- 
ease may be difficult to recognize or be 
nonexistent in the first month of life, how- 
ever, when the meconium plug syndrome is 
encountered. l 

The tapered anorectum, as noted on the 
barium enema examination, may mimic 
Hirschsprung’s disease, whereas the patient 
with true “short segment” aganglionosis 
may demonstrate no aganglionic zone on 
barium enema study and be labeled a 
“psychogenic” problem. 

Adequate biopsy, including rectal myo- 
mectomy, in patients with suspicious agan- 
glionosis is necessary for complete evalua- 
tion. It may be therapeutic in both cases of 
short segment aganglionosis and “psycho- 
genic megacolon.” 


SUMMARY 


Pitfalls in the roentgenologic diagnosis of 
Hirschsprung’s disease occur, especially ın 
the neonate and infant. 

Seven cases are reported, each demon- 
strating where errors in the diagnosis have 
been made. In 4 cases Hirschsprung’s dis- 
ease was suggested as the initial diagnosis, 
but was not. In 2 cases the lesion was 1n- 
itially called meconium plug syndrome, but 
was aganglionosis. The seventh case was 
roentgenographically considered to have 
psychogenic megacolon, but was found to 
have a short segment type Hirschsprung’s 
disease by biopsy. 

The unique details of each case are pre- 
sented. 

An analysis of the findings shows some of 
the causes for misinterpretation of the 
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roentgenographic investigation. The mis- 
interpretation led to incorrect diagnoses 
both in cases of true aganglionosis and 
those later proved not to have Hirsch- 
sprung’s disease, 


William L. Schey, M.D. 
Michael Reese Hospital 
and Medical Center 

Chicago, Illinois 60616 
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ROENTGEN APPEARANCE OF THE EXCLUDED 
COLON AFTER COLOSTOMY FOR INFANTILE 
HIRSCHSPRUNG’S DISEASE* 

By JOHN C. LEONIDAS, M.D.,+ IRWIN H. KRASNA, M.D.,t LOTTE STRAUSS, M.D.$ 
JERROLD M. BECKER, M.D.,{ and KEITH M. SCHNEIDER, M.D.t 


NEW YORK, NEW YORK 


OENTGEN examination is probably 
the most important diagnostic study 

for early detection of Hirschsprung’s dis- 
ease, and the roentgen signs of congenital 
aganglionic megacolon in infancy have been 
described in deta1l.? 9.1 Early recognition of 
the disease and appropriate surgical treat- 
ment have sharply reduced morbidity and 
mortality.?1$ 

Colostomy above the aganglionic seg- 
ment is the treatment of choice in neonatal 
Hirschsprung's disease; a definitive proce- 
dure (abdominoperineal pull through) is 
then performed at a later date, usually at 
the age of about 1 year, depending on the 
general condition of the patient and the 
progress of improvement.?18.19 

There are 3 main types of abdomino- 
perineal pull through procedures: Swen- 
son's, Duhamel's and Soave's. In all, the 
aganglionic segment is resected and the 
proximal colon is brought down and an- 
astomosed to the anus.!*13.1? 

Postoperative complications are not un- 
common, and as experience increases more 


infants are now referred for roentgenologic 
examination after surgery. James ef al! 
described postoperative shortening of the 
colon, straightening of the descending 
colon, inferior displacement of the splenic 
flexure, anterior rectal pouch with the 
Duhamel procedure, and straight and 
narrow distal colon with wide presacral 
space after Soave’s operation. We have 
noted rigidity, poor distensibility and nar- 
rowing of the colon to occur after colos- 
tomy. In addition, striking mucosal 
changes have been observed, such as thick- 
ening and irregularity of folds, with distinct 
nodularity, often giving a “cobblestone” 
pattern to the mucosal relief. These changes 
involve the segment of the bowel distal to 
the colostomy and form the substance of 
the present report. 


CLINICAL MATERIAL AND OBSERVATIONS 


Between 1964 and 1969, 9 patients with 
Hirschsprung’s disease have had serial 
roentgenographic examinations before and 
after surgery (Table 1). In 4 patients, the 


TABLE [ 


CLINICAL, ROENTGEN AND SURGICAL PATHOLOGIC FEATURES OF Q PATIENTS OPERATED FOR HIRSCHSPRUNC!B DISEASE 


Patient | Sex | pS 

rt EL. M I mo. + 

2 Wy. P 3 da. + 

3. J.D. 2 mo. 

4. V F 2 mo. I 

g. ES. M r wk. = 

6. G.G. M 6 mo. + 

7 C.P. M 2 mo, + 
H.F. M 2 wk. — 

9. M.N. F 6 mo. — 









Deme 
1 urgery 
dam. | Type 
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_ D 

— D 

+ S 

— D 

— D 

-— D 

— So 

— So 

-— So 


* Changes first noted after simple colostomy. In all other cases, not marked by asterisk, contrast study was first performed im- 


mediately after definitive surgery. 
D-Duhamel’s, S-Swenson's, So-Soave's procedure. 


* Presented at the Thirteenth Annual Meeting of the Society for Pediatric Radiology, Miami Beach, Florida, September 28, 1970. 
From the Departments of Radiology, Surgery,t and Pathology,§ the Mount Sinai School of Medicine, the City University of 


New York, and the Mount Sinai Hospital, NewYork, New York. 
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lymphoid  polvposis.^?'* Its etiology is 
unknown. Ability to recognize this condi- 
tion and good contrast enema studies have 
shown that lymphoid hyperplasia of the 
colon may be relatively common in chil- 
dren.” Infants and children normally 
have hyperplastic lymphatic tissue, and 
further proliferation may be promoted 
by a variety of nonspecific stimulus such 
as infection or "allergy. "9:5 


Rabinowitz e£ al” and Krasna and his 





| associates" demonstrated lymphoid hyper 





plasia of the colon to follow the svndronre 
of necrotizing enterocolitis of the newborn 














hic. 4. Case 9. (4) About 3 months after colostomy 


the colon shows typical “cobblestone” pat- 


term 








by the above authors.?* Tt is, therefore, 
quite likely that lymphoid proliferation of 


the colon is a nonspecific sequel to an acute 





inflammation such as a nonspecific entero- 
colitis. In our small group of patients, how- 
ever, there is no consistent correlation be- 
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ROENTGENOLOGIC AND CLINICAL MANIFESTATIONS 
OF NEONATAL NECROTIZING ENTEROCOLITIS* 
EXPERIENCE WITH 43 CASES 


By RUSSELL S. BELL, M.D.,t C. BENJAMIN GRAHAM, M.D.,t and 
JOHN K. STEVENSON, M.D.§ 


SEATTLE, WASHINGTON 


EONATAL necrotizing enterocolitis 
(NEC) is an increasingly recognized 
and highly specific disease, first convinc- 
ingly characterized in 1964 by Berdon and 
co-workers at Babies Hospital in New 
York.^? [ts clinical and roentgenologic 
features have recently been further defined 
by Touloukian e£ al.” in the same center, 
by Wilson and Woolley? of Los Angeles, 
and through previous communications from 
our institution.!617 
This paper presents the largest series yet 
reported and emphasizes the important 
role of radiology in establishing the diag- 
nosis and in evaluating the severity and 
extent of the disease, which may affect as 
many as 1 out of 25 premature infants. 


CASE MATERIAL 


The medical records and roentgenograms 
were reviewed on all infants who had a 
surgical, pathologic, and/or roentgenologic 
diagnosis of NEC during the past 8 yearsat 
the University of Washington Affiliated 
Hospitals. Forty-three cases were identi- 
fied, with 35 seen between January, 1968, 
and March, 1970. During this 27 month 
interval, the incidence was 3.7 per cent (24 
newborns) of 651 admissions to the Univer- 
sity Hospital Premature Center. This ap- 
parent recent "epidemic" is doubtless par- 
tially related to better recognition and to a 
lesser degree to slightly enhanced initial 
survival of susceptible prematures. Whether 
etiologic factors are becoming more preva- 
lent is unknown at this time, but such is 
certainly suspected. 


CLINICAL FINDINGS 
MATERNAL HISTORY 


Because many cases were referred to 
these hospitals, clinical information was 
not always complete. Maternal age was 16— 
20 years In 12 cases, 21-25 years in 13, 
26-30 years in 7, and above 30 years ın 6. 
For 14 mothers 1t was the first pregnancy, 
for 7 it was the second, for ro the third, for 
4 the fourth, and for 7 the fifth or more. 
Maternal blood groups were Type O in 11 
patients, Type A in 11, Type B in 5, and 
Type AB in 1; 26 were Rh+ and 10 Rh-. 
The length of labor was 2-6 hours in 11 
individuals, 6-12 hours in 13, 12-24 hours 
in II, and more than 24 hours in 3. Four 
patients had cesarean sections. There were 
7 instances of breech delivery, 1 case of 
cord prolapse, and 1 infant was delivered 
with the cord around his neck 3 times. 
Meconium staining of amniotic fluid was 
noted on 3 occasions. 

Only 5 mothers could be described as 
having a completely uncomplicated pre- 
natal history. Of the other 38, 13 had pre- 
mature rupture of the membranes, 4 were 
followed for Rh incompatibility and in- 
duced at 34-36 weeks, 4 had urinary tract 
infections, 4 suffered from influenza or 
bronchitis, and 1 each had such various 
problems as diabetes mellitus, bicornuate 
uterus, hepatitis and rheumatoid arthritis 
with steroid therapy, cholestatic jaundice, 
leukemia treated with 5 fluorouracil, sickle 
cell trait with anemia, preeclampsia, mental 
retardation, hydramnios, diarrhea, ethanol 


* From the Departments of Radiology, Pediatrics, and Surgery, School of Medicine, and the University of Washington Affiliated 
Hospitals (Harborview Medical Center, Children’s Orthopedic Hospital and Medical Center, and University Hospital), Seattle, 


Washington. 
t Chief Resident in Radiology. 
T Associate Professor of Radiology and Pediatrics. 
§ Professor of Surgery. 
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TABLE I 
SUMMARY OF CASES 
Birthweight No. of Gestational No. of 
(grams) Patients Age(weeks) Patients 
800-1 ,200 12 less than 24 none 
1,200-1 , 600 Io 25-26 2 
I , 600-2 ‚000 8 27-28 5 
2,000-2,400 2 29-30 5 
2 , 400-2 , 800 4 31-32 11 
2,8003 , 200 4 33734 7 
over 3,200 3 35-36 6 
37739 2 
over 39 5 


— MÀ ~ 


therapy for premature labor, and surgery 
for cervical incompetence. Many of these 
conditions are known to be associated with 
subsequent premature birth, and any rela- 
tionship to development of NEC in the off- 
spring is not yet known. 


NEONATAL HISTORY 


There were 23 males and 20 females in 
our series, whereas Touloukian ef al., and 
Wilson and Woolley had 7 males, 18 fe- 
males and Io males, 6 females, respectively. 
Thirty-six were Caucasian, 5 Negro, I 
Oriental, and 1 Indian-American. Toulou- 
kian ef al.” noted a 60 per cent incidence of 
Negroes (probably related to hospital pop- 
ulation}; Wilson and Woolley* related a 25 
per cent incidence. No significant increase 
in the occurrence of NEC was apparent at 
any specific time of the year. 

Birthweights and gestational ages are 
given in Table 1. Of our patients, 78 per 
cent were premature by weight (less than 
2,500 grams), compared to 72 per cent of 
Touloukian ef al.” and 25 per cent of Wilson 
and Woolley. Gestational age was 36 weeks 
or less in 84 per cent. Many infants in the 
lower age and birthweight categories prob- 
ably die before they have the opportunity 
to develop NEC, while older and heavier 
infants less frequently contract the disease 
or have milder cases which may go un- 
detected. 

Apgar scores were recorded as summar- 
ized in Table 1. Touloukian ef a7? re- 
ported that 7 of the 8 recorded scores in 
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their patients were less than 8. Nearly 50 
per cent of our series had Apgar scores of 
6 or below, a high incidence of perinatal 
distress. 

When first examined by the pediatrician, 
the majority had initial pulses in the 125- 
175 per minute range (35 of 43 patients) 
and respirations were 40-80 per minute (37 
of 43). Acrocyanosis was a feature in 13, 
and in 3 the cvanosis was widespread 
(Touloukian ef al.* reported cyanosis in 18 
of 25 cases). In all 32 instances where it was 
mentioned, the umbilical cord had 3 vessels. 
Blood groups were as follows: 12 Type O, 
13 Type A, 2 Type B, and 1 Type AB; 23 
were Rh+, 5 were Rh—. 

Of the 43 infants, 19 had evidence for the 
idtopathic respiratory distress syndrome 
(IRDS, hyaline membrane disease). Four- 
teen were mild cases and 5 moderate to 
severe. Most had abnormal blood gas anal- 
ysis (32 of 43), and many (27 of 43) needed 
supplemental oxygen. The majority also 
manifested other significant diseases; f.e., 
6 had idiopathic jaundice, 3 had erythro- 
blastosis fetalis requiring exchange trans- 
fusions, 3 had subarachnoid intracranial 
hemorrhage, and 1 each had hemophilia, 
cytomegalic inclusion disease (probably 
congenital), renal tubular acidosis, ompha- 
litis, left-to-rıght shunt through an atrio- 
septal defect (ASD), ventriculoseptal de- 
fect (VSD), and patent ductus arterio- 
sus (PDA), urinary tract infection, bladder 
distention, esophageal atresia with tracheo- 
esophageal fistula, aspiration pneumonia, 
a left renal cyst, neonatal chronic pulmon- 
ary disease, diarrhea and thrombocytopenia. 


TABLE Il 


ATGAR SCORES 


At I minute At 5 minutes 


O I O 
1-2 6 I 
374 5 2 
5-6 7 7 
7-8 13 5 
g-Io 8 9 

not done 3 19 
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PATHOLOGY 





Involvement is usually centered around 
the terminal ileum, cecum, and right colon. 
Of the 28 cases with surgical or autopsy 
proof, the Ton affected were as shown 
in Table iv. Some degree of colonic involve- 
| | ment was present in 2 5 of 28 cases. Isolate. 
qu — involvement of proximal small bowel (1 
D T c involvement with cystic pneu- case), terminal ileum o cases), or sigmoid 
iS, demonstrating submucosal colon (1 case) is unus ial, with stomach 
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Treatment consists of supportive mea- 
sures, wide-spectrum antibiotics, and sur- 
gery (52 per cent of this series), with a 
combined mortality of 37 per cent. Long 
term sequelae are rare. 

The etiology is unknown. It is hypoth- 
esized that a primitive reflex redistribution 
of splanchnic blood flow, in response to 
significant infant stress, results in bowel 
ischemia with subsequent tissue damage 
and secondary bacterial invasion. 


C. Benjamin Graham, M.D. 
Department of Radiology, SS 230 
University of Washington Hospital 
Seattle, Washington 98105 


The authors express their appreciation 
to Drs. Thomas K. Oliver and Victor E. 
Gould, Departments of Pediatrics and 
Pathology, for their clinical assistance with 
this study; to Mr. William Holmes for his 
photographic reproductions of these tiny 
roentgenograms; and to Miss Sue Clay- 
brook for her help with manuscript prep- 
aration. 
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PROBLEMS WITH MECONIUM* 


By ARTHUR S. TUCKER, M.D., and ROBERT J. IZANT, Jr., M.D. 


CLEVELAND, OHIO 


To word meconium appears in the 
names of 4 distinct disorders. The 
purpose of this paper is to discuss and dif- 
ferentiate these 4 entities, which are: (1) 
meconium peritonitis; (2) meconium ileus; 
(3) meconium plug syndrome; and (4) 
meconium-ileus equivalent (kotileus). 

The first three of these are encountered 
in the newborn period. The fourth is a later 
complication of cystic fibrosis. The designa- 
tion meconium-ileus equivalent is, in a way, 
misleading. Meconium is not present at all, 
because it is never found in children more 
than a few days old. Jensen applied the 
name to the mechanical bowel obstruction 
sometimes encountered in patients with 
cystic fibrosis who have thick putty-like 
stool in their intestines.? Because of the 
possibility of confusion with the other dis- 
orders involving problems with true me- 
conium, we suggest referring to this condi- 
tion by its original German name of kotil- 
eus," 


THE NATURE OF MECONIUM 


Meconium 1s not a disease. Meconium 1s 
a normal component of thenewborn infant's 
intestinal tract. The term is derived 
(through Latin) from the Greek mecon- 
arion, "from the poppy." Perhaps this re- 
flects a belief of the ancients that it was a 
substance (similar to opium) which kept the 
fetus asleep and comfortable in the uterus. 
In any event, itis a name dignified by usage 
since Aristotle.** 

The meconium found in the intestine of 
the normal newborn 1s a large mass of mu- 
cous material containing mucoprotein and 
mucopolysaccharides. Like most other body 
substances, it 1s largely (75-85 per cent) 
composed of water. Biliverdin passed down 


from the liver gives it the characteristic dark 
green color. Histologic examination shows 
it to contain “meconium bodies," which are 
keratinized and nucleated squames shed 
from the skin into the amniotic fluid and 
swallowed by: the fetus. As long ago as 
Hippocrates it was recognized that “The 
presence of excretion in the intestine of the 
newborn baby proves that the foetus sucks 
inside the womb.””* 

Meconium causes no difficulty as long as 
it is eliminated from the bowel during the 
first day or two of life. If it remains longer 
in the infant, it complicates his life. 


MECONIUM PERITONITIS 


Among the misadventures which may 
befall the child during his intrauterine de- 
velopment is the first of 3 meconium afllic- 
tions that are encountered in the newborn, 
viz. meconium peritonitis. Meconium peri- 
tonitis consists of an inflammatory reaction 
in the peritoneal cavityof the newborn which 
apparently always is a sequel of intestinal 
perforation in utero. A sterile abscess of 
varying extent results from exposure of the 
serous surfaces to the irritating material. 
In the process of healing, calcification takes 
place rather rapidly in a variable distribu- 
tion (Fig. 14). The calcification can be seen 
microscopically probably in every case. It 
may take a few weeks, however, for calcifi- 
cation to become dense enough to be visible 
roentgenographically in the patient. 

The origin of the original perforation 
may be a developmental defect or an ac- 
quired one secondary to volvulus, internal 
hernia, or intussusception, but we believe 
the overwhelming majority of perforations 
to be basically the result of an interruption 
in blood supply to the bowel, as docu- 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 
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ic. 5. Meconium-iieus equivalent in the same patient shown in Figure 2. At the age of 14 mont} 


admitted with a history of obstipation and anorexia for 23 days and vomiting for 1 day. The chiid had not 
been receiving her pancreatic enzymes with regularity. Physical examination revealed an ill-defined, soft, 


indentable mass in the right lower quadrant. 


(4) The erect roentgenogram of the abdomen shows small intestinal obstruction, with evidence of air ad. 


- 


mixed with much stool in the transverse colon. The patient was treate 
administered by nasogastric tube. (B) The next day, a g 


1 with enemas, and cotazym capsules 
astrcgrahin enema filled the colon and 
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dilated terminal ileum. Following this, the patient expelled a very large, pale, foul stool, and her abdominal 
distention subsided. 











Vor. 112, No. ı 


EXTRAHEPATIC PORTAL OBSTRUCTION IN CHILD- 
HOOD AND ITS ANGIOGRAPHIC DIAGNOSIS* 


By JOSEF RÖSCH and CHARLES T. DOTTER 


PORTLAND, OREGON AND LOS ANGELES, CALIFORNIA 


DD portal obstruction in 
children is usually due to occlusion of 
the portal vein, either ty a congenital 
anomaly or as an abnormal consequence of 
the postnatal cessation of placental circu- 
lation.*'* In the latter case, the process re- 
sponsible for obliterating the fetal umbili- 
cal vein and ductus venosus (Arantii) ex- 
tends abnormally to involve the portal sys- 
tem. In addition, omphalitis, other ab- 
dominal inflammation, sepsis, exchange 
transfusion and acute cehydration can 
cause portal vein obstruction in children. 


PATHOLOGY 


By causing extrahepatic portal hyper- 
tension, portal vein occlusion leads to 
splenomegaly, sometimes mild, but always 
present, and collateral blood flow of two 
types; f.e., hepatopetal to the liver, and 
hepatofugal, away from it. Hepatopetal 
collaterals, often extensive, carry blood to 
the undamaged liver, functionally replacing 
the portal vein. In the form of complex net- 
works surrounding the obstructed portal 
vein, within the hepatoduodenal and hepa- 
tocolic ligaments, around the gallbladder, 
and over the surface of the liver, these hepa- 
topetal collaterals terminate in middle 
sized intrahepatic portal veins and col- 
lectively, if loosely, are referred to by the 
term, “cavernomatous transformation of 
the portal vein." 

Hepatofugal collaterals develop due to 
insufficiency of hepatopetal collaterals and 
serve to shunt part of the blood normally 
carried by the portal vein into the inferior 
and superior vena caval systems. They are 
formed in areas of normal interconnection 
between the portal and caval circulations, 


including the distal esophagus, the cardia, 
rectum, umbilicus, mesentery and the 
retroperitoneal space. Similar collaterals 
also form in postinflammatory adhesions 
around the abdominal viscera, especially 
the spleen. Direct communications be- 
tween the splenic vein and the inferior vena 
cava or left renal vein may also develop. 
Hepatofugal collaterals are usually large 
and often form varices. 


SYMPTOMS 


Clinically, extrahepatic portal obstruc- 
tion presents at various ages with the 
various manifestations of Banti syn- 
drome.^5? [n patients with postomphalic 
pyelothrombosis, it usually appears early 
(average age of onset 3 years); when it 
follows general infections or is 1diopathic, 
clinical manifestations are delayed some- 
times even into adolescence (average age of 
onset 8 years).? The sudden onset of severe 
gastrointestinal bleeding with hematemesis 
may be an initial manifestation. Some chil- 
dren have chronic gastrointestinal bleeding 
with anemia or symptoms of hypersplen- 
ism; some have chronic diarrhea; in others, 
distended abdominal and thoracic veins 
are present. Incidentally discovered spleno- 
megaly may be the only manifestation. 
Ascites and jaundice do not occur in chil- 
dren with extrahepatic portal obstruction. 


DIAGNOSIS 


Blood and liver tests provide useful in- 
formation in the differential diagnosis of 
childhood portal obstruction. Barium 
studies may aid by revealing esophageal 
and gastric varices. The definitive anatomic 
diagnosis is provided by angiography. 


* From the Departments of Radiology, University of Oregon Medical School, Portland, Oregon and UCLA School oi Medicine, Lcs 


Angeles, California. 
Supported in part by USPHS Grart HE 03275 and 05828. 
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years. With respect to etiology, 12 had 
perinatal infections, usually omphalitis; 3 
had received exchange transfusions; and 1 
had postnatal surgery for congenital anom- 
aly of the bile ducts. The other 22 cases 
were idiopathic. Splenomegalv was present 
in all patients and 20 had gastrointestinal 
bleeding. 
Splenoportography was done in all but z 

patients, who had had previous splenec- 
tomy. Twenty patients were examined by 





celiac and superior mesenteric arteriog- 
raphy. In 2 cases, inferior mesenteric 


and hepatofugal colateral circulation. A 3 year oid — arteriography and in 2 cases, infertor vena 


child with negative perinatal-historscanospleno-—— 





Civorraphy was also done. 
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Fic. 4. Portal vein occlusion with poor hepatopetal but 
extensive hepatofugal collateral circulation. A 4 year 


old child with a history of postnatal exchange 


w 
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transfusions and recent gastrointestinal bleeding. 
Venous phase of superior mesenteric anglog- 


raphy, The portal vein is replaced by a large, 
to the lower esophagus and supplying esophagea 
varices, There is retrograde flow to the enlarged 
inferior mesenteric vein and splenic vein. with 
hllıng of gastric and perisplenic veins. 





The portal vein was completely oc- 
cluded in 37 of the 38 patients in this series 
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splenomegaly, the portal vein was normal 
but its right hepatic branch and the trunk 
of the superior mesenteric vein were both 
occluded (Fig. 7, 4 and B). 

Hepatopetal collateral circulation of varied 
appearance was present in all patients. In 
some, one or two large, tortuous veins 
originated from the portal or splenic vein 
proximal to the site of obstruction and ran 
to the hepatic hilum to enter a plexus of 
small collaterals (Fig. 1). More often, how- 
ever, a number of small or middle-sized and 
usually tortuous collaterals filled, forming 
an extensive collateral network in the 
subhepatic region (Fig. 2; and 3). The 
middle-sized and small intrahepatic vessels 
which filled from this network were of nor- 
mal appearance, excluding-an-intrahepatic 
process. There was no filling of major intra- 
hepatic portal branches. 

Hepatojugal collaterals were present in all 
but 1 of our patients, a 4 vear old girl with 
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splenic region, retroperitoneal space and, 
in lesser degree, the intestine. Enlarged 
gastric coronary and short gastric veins 
formed varices in the upper part of the 
stomach, cardia and esophagus, variable in 
degree and quite extensive In some cases 


(Fig. 1-5). 


The perisplenic collaterals were mostly 
small and entered veins in the retroperl- 
toneum and abdominal or thoracic wall. In 
€ patients, greatly dilated, variceal retro- 
peritoneal channels carried all the contrast 
medium injected into the spleen either into 
the left renal vein ( Eig.-5, Land d) or over. we 








cava (Fig. 6). 


arterial anomalies in 5 of the 20 patients 





lic. g. Angiomatoid hypertrophy of the arterial suppiy 
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CALISTO A. DANESE, MD 
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TERATOMAS IN INFANTS AND CHILDREN* 


By WILLIAM F. PARTLOW, M.D.,t and HOOSHANG TAYBI, M.D., M.Sc. (Peb.)1 


OAKLAND, CALIFORNIA 


ERATOMAS are true tumors of con- 
genital origin containing multiple tis- 

sues foreign to the part in which they are 
located. Excluded from this definition are 
heterotopic tissues such as epidermoid in- 
clusion cysts and dermoid inclusion cysts 
beneath the skin or in the cranial cavity 
and forms of suppressed twins.5® 

Although the over-all incidence of tera- 
toma is somewhat rare, the proportion of 
cases discovered in infancy and childhood 
is significant. In Willis’ series, 62 of the 172 
teratomas occurred in children less than 
16 years of age.® 

A consideration of the various presenta- 
tions and roentgenographic features of these 
tumors forms the basis of this paper. In the 
period from 1949 to 1970, 42 cases of tera- 
toma were diagnosed at the Children's 
Hospital Medical Center in patients under 
16 years of age (Table 1). 


REPORT OF CASES 


Eight representative cases have been 
chosen to be presented here in some detail: 


Case I. Intracranial teratoma of the newborn. 

D.L.S. This 7 week old female infant, born on 
January 18, 1969, was admitted to the hospital 
on March 11, 1969 with the diagnosis of “hy- 
drocephalus.” The parents had consulted a 
physician because the infant’s eye had appeared 
unnatural during the week prior to the admis- 
sion. On physical examination, the head cir- 
cumference was 41 cm., the fontanelle was 
tense, and a “setting sun” appearance of the 
eyes was present. 

Intracranial calcification was not detected on 
the plain film roentgenograms. The ventriculo- 
graphic examination showed dilatation of the 
lateral ventricles. Within the lateral ventricles 
a large, round mass with an irregular surface 


TABLE I 


INCIDENCE OF TERATOMA BY SITE 


Total Malignant 

Ovarian 15 3 
Sacrococcygeal 12 4 
Testicular 4 -— 
Nasal-nasopharyngeal 3 — 
Retroperitoneal 2 I 
Cervical 2 
Mediastinal 2 — 
Intracranial 2 2 

42 IO 


was outlined (Fig. 1, 4 and B). The third ven- 
tricle could not be filled with air despite various 
positional maneuvers of the head. A shunt pro- 
cedure between the right lateral ventricle and 
the right atrium of the heart was performed on 
March 17, 1969. The infant's head continued 
to expand to 45.5 cm. over the following 2 week 
period. A bilateral cerebral angiography was 
performed prior to craniotomy. The angio- 
graphic manifestations of hydrocephalus were 
noted. Shift of the anterior cerebral arteries to 
the left of midline associated with axial rotation 
of the posterior cerebral arteries suggested gross 
distortion of the central and deep brain struc- 
tures by a tumor mass (Fig. 1, C and D). Ab- 
normal vessels, consistent with a malignant 
intraventricular tumor, emanated from the 
terminal distribution of enlarged choroid arter- 
les. In the late arteria] phase, early venous 
shunting in this region was seen. An intense 
vascular blush in the tumor mass was not de- 
tected. 

Craniotomy revealed a brown, firm, intra- 
ventricular mass on the right, extending from 
the frontal horn anteriorly to the atrtum pos- 
teriorly. It could not be ascertained at surgery 
whether the tumor was obstructing the foramen 
of Monro. Only a biopsy specimen was ob- 
tained, since the tumor was too extensive to 


* From the Department of Radiology, Children's Hospital Medical Center, Oakland, California and the University of California 


Medical Center, San Francisco, California. 


t Former Resident in Radiology, Children's Hospital Medical Center, Oakland, California 
t Chief, Department of Radiology, Children's Hospital Medical Center and Clinical Professor of Radiology, University of California 


School of Medicine. 
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Bilateral mild papilledema and bitemporal 
held defect were present. Cerebral arteriog- 
raphy revealed stretching of tae carotid ar- 





teries Just above the siphons- The pneumo- 


encephalographic examination demonstrated a 
suprasellar mass impinging upon the third 
ventricle anteroinferiorly (Fig. 2). At the surgi- 
cal exploration a pale vellowisa-pink midline 
mass located between the two optic nerves was 
found. On the external examination, the mass 
was quite firm. The tumor was totally removed. 
The fragment removed for frozen section study 
measured 1.4X0.8X0.7 cm. ın maximum di- 
mensions and the remaining portion of the 
tumor measured 3.0X 1.5 X 1.1 cm, in maximum 
dimensions. The histologic study of the 2 frag- 
ments was reported as representing malignant 
teratoma. The well differentiated components 
consisted of various sized cystic spaces; were 
lined by goblet cells containing intestinal type 
epithelium; and some were lined by cuboidal 
epithelium, Occasional plate of hyaline cartil- 
age was seen. Also found were adipose tissue, 
hair follicles with hair shafts, sebaceous glands, 
sweat ductules, nests of sweat glands, nerve 
segments, mucous glands, pancreatic tissue, 
smooth muscle and fibrous connective tissue. 
Some extremely primitive mesenchymal tissue 
and completely undifferentiated cells were 
found in the tumor. 

Comment. The above described 2 cases re- 
flect what has been reported in the literature. 
The intracranial teratomas in the newborn are 
usually large and cause death at birth or within 
a few weeks after birth. On the other hand the 
tumors in the older children are smaller in size 
with the symptoms developing gradually over 
a relatively long period of time. 


Case 111. Nasal teratoma. 

M.C.L., a female infant, was admitted to the 
hospital on January 3, 19¢5 at 9 days of age 
because of a midline tumor of the nasofacial 
area. She had required gavage feeding since 
birth and was noted to have cyanosis during 
crying episodes. À firm tumor attached to the 
mid-anterior palate and nose was present. The 
surface of the tumor was somewhat irregular 
with three fleshy appendages attached to the 
lower aspect of the mass. The mass did not 
transilluminate. 

Plain flm roentgenograms of the mass dem- 
onstrated several calcitic densities that showed 
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Pic. 2. Case i. Supraselfar teratoma. Pneumoenceph- 
alc graphic examination shows a suprasellar mass 


impinging upon the third ventricular space (arrows). 
small calcitic density was also j oted intra- 


cranially in the midline (Fig. 3, Æ and B). In 
the pneumoencephalographic examination m- 
tracranıal extension of the mass was not 
recognized. The intracranial calcification was 
located superior to the cavum septi pellucida, 
At surgery the nasal bones were found to be 
separated laterally by the mass. The base of the 
mass was dissected free from the maxilla 
laterally and the vomerin the midline and re- 
moved completely. The tumor extended to the 


apex of the nose but did not enter the cranial 
cavity. The specimen measured $ 4&4 cm. in 


size. Microscopic sections of the mass showed 
areas of immature tat and numerous 
tions of mucus glands. Several fragments of 


COTE. 


cartilage and bone with characteristic bone 
marrow were noted. The final diagnosis was 


benign midline teratoma. At 8 vears of age the 
child showed no evidence of neurologic or intel. 
lectual impairment. Several restoration pro- 
cedures have given cosmetically satisfactory 
results. 

Comment. The significance of the intra- 
cranial calcification is uncertain. A small 
teratoma within the skull remains a possibility. 
Some nasopharyngeal teratomas have a direc: 
extension into the cranial cavity.’ This was not 
found in the present case. 


Case 1v. Mediastinal teratoma. 
C.W.R. This 7 year old male wi 
admitted to the hospital on January $ 





P 3 
some evidence of osseous organization. Anter- He complained of mild pain over the maru 
iorly, it split the maxillae and nasal bones. A brium of to days” duration. The pam was di an 
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angular calcific density approximately 7 mm. 
in length in the right scrotal region (Fig. >). 
The right testicle was removed on September 
15, 1969. The testicle measured 3.0X2.5X1.5 
cm. The specimen was that of a benign multi- 
cystic teratoma with normal appearing resi- 
dual immature ni epididymis, rete testis, 
and tunica albuginea. Glial tissue with foci of 
choroid plexus, a CRM scattered neurons and 
somewhat irregular, heavily pigmented epi- 
thelium consistent with an Po cup were 
found in the mass. The multiple varying sized 
cysts were lined variously by cu pada epithe- 
hum, stratified squamous epithelium and cil 
jated pseudostratified columnar epithelium of 
the respiratory type. Calcified material in the 
configuration of the tooth buds was also pres- 
ent. 

Comment. In one other testicular teratoma 
in this series, calcification was present in the 
tumor. Presence of calcification on the roentgen 
study is of help to differentiate this tumor from 
the others, in particular embryonal cell car- 
cinoma, 





hia. g. Case v. Retroperitoneal teratoma. Exeretory 



































Case viti. " TailJike” sacrococcygeal teratoma. 
and_totalhedsopeeitestion—shuw———L McC Lhis—newhborn—female—n£aat—eacs 
large and relatively radı rohucent mass in the right 
abdomen with extension to the left of the midline. 


urography 


























The right kidney is displaced downward and to the 
left (lower arrows). Bands ani streaks of calcium — 
are seen in the upper abdomen (upper arrows). 
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ependyma, immature connective tissue, bron 
chial mucosa and hyaline and elastic cartilage 
were found in the tumor, 

Comment. Vhis is an unusually young age 
for ovarian reratoma to be symptomatic in a 
child. These tumors were diagnosed between 








3 tO 14 years of age in the remaining + cases 
included ın this study. The spillage tire 













tumor into tae peritoneal cavity and in ns 


tion on the visceral and parietal oem 
are other interesting features of this case 
Calcification was found on the oon nal 
roentgenograms in 4 of the patients in this 
series. Extrinsic deformity of the bladder was 
present in 3 cases and of the bowel in 4 cases. 
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n. Benign cystic teratoma of the testicle. 
7 year old male was admitted to 
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ovary IS grou ped together with tera tomas. with less seve re enla rgement of the hea d. 


Hair, teeth and nervous tissue arise fro m Death occurred within 


g weeks and was 
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since it is the most common type of ovarian 
neoplasm in this.age group and has the 
capacity for malignant change. The cystic 
form of the tumor is most common and 1s 
usually benign. The solid teratomas al- 
though less frequent are commonly found 
to be malignant." 

Clinically the symptoms may be related 
to: torsion, abdominal mass, precocious 
sex change, or mechanical effect on sur- 
rounding viscera.“ Torsion may simulate 
appendicitis. This occurred in 3 patients in 
this series. Unlike appendicitis, the acute 
symptoms are generally preceded bv similar 


but less severe episodes in the past? In 


some cases serial development of teeth has 
been recorded.” 


TESTICULAR TERATOMAS 


Most tumors of the testes are detected 
during the first 3 years of life.** The most 
common malignant tumor during that 
period is the embryonal cell carcinoma.” 
The teratoma is the most common benign 
testicular tumor of childhood. Malignant 
degeneration of the teratoma is quite rare 
in early childhood, but becomes more fre- 
quent after adolescence. The diagnosis of 
testicular teratoma can often be suggested 
by the demonstration of calcification with- 
in the tumor. This diagnosis has clinical 
significance since the treatment of tera- 
toma is by simple surgical extirpation of 
the tumor which usually results in cure. 
Embryonal cell carcinoma which does not 
calcify requires more extensive surgery and 
is associated with a far less favorable prog- 
nosis. 

SACROCOCCYGEAL TERATOMA 


A review of the literature by Hunt el al., 
includes 202 cases of this tumor.® They 
occur predominantly in girls with a fre- 
quency of 70 to 9o per cent. Thirteen of 111 
cases reviewed by Waldhausen ef al. were 
associated with dystocia and their delivery 
required cesarean section.% Most of the 
tumors are attached to the coccyx and pro- 
trude externally above the gluteal crease. 
Less often the tumor may extend retro- 
peritoneally into the pelvis and rarely into 
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the spinal cord." Calcification is detectable 
on the roentgenogram in about one-half of 
the cases.17.18,33,56 This feature is helpful in 
differentiating the tumor from meningo- 
cele. In addition, the teratoma usually dif- 
fers from the meningocele in that it does 
not deform the sacrum.® Exceptions are ma- 
lignant teratomas which may cause sacral 
erosion. Destruction of the coccyx may be 
seen with either benign or malignaht tera- 
toma. The rectum frequently is deformed 
posteriorly from the presacral extension of 
the mass. Less frequently complete obstruc- 
tion of the rectum and ureters may occur.®° 


. In 1 patient the tumor has been cited in 


association with hydrometrocolpos.?* 

Malignant degeneration is one of the 
most important considerations in the early 
diagnosis and treatment of sacrococcygeal 
teratoma. Dramatic changes in the inci- 
dence of malignancy have been noted in the 
review of the literature 6.5 per cent from 
birth to 4 months; 50 per cent from 5 
months to 5 years; 5 per cent over § years 
of age. 

A condition to be considered in the dif- 
ferential diagnosis is that of vestigial 
tai] 2.55.4 This entity should be dis- 
tinguished from true teratoma since it is 
not known to undergo malignant change. 
The tail may even demonstrate move- 
ment. An occult tail is enclosed in the 
buttocks, but fully developed vertebrae 
may be seen by roentgen examination.* 


SUMMARY 


The clinical and roentgen manifestations 
of 42 cases of teratoma have been reviewed. 

Eight of these are described in some de- 
tail. 

A brief review of the literature on this 
subject is presented. 

The importance of early diagnosis is 
stressed because of the potential for mal- 
ignant change and the compromise of vital 
structures by compression or invasion. 


Hooshang Taybi, M.D. 

Children’s Hospital Medical Center 
Fifty-first and Grove Streets 
Oakland, California 94609 
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Vic. 4. Case ıv. A 4 month old boy with a 
neuroblastoma. (4) Aortogram, and 
celiac arteriogram show smooth steno: 
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MEGAURETER IN INFANTS AND CHILDREN: 
ROENTGENOLOGIC, CLINICAL, AND 
SURGICAL ASPECTS* 

By ALFRED L. WEBER, M.D., RICHARD C. PFISTER, M.D., 

A. EVERETTE JAMES, Jr., M.D., and 
W. HARDY HENDREN, M.D. 


BOSTON, MASSACHUSETTS 


IM ESAURETER, a relatively common 
problem in pediatric urology, has re- 
ceived more attention in the past few years 
as a result of new surgical techniques. The 
term “megaureter” is used here to describe 
any markedly dilated ureter that is either 
secondary to obstruction at the ureterovesi- 
cal Junction or secondary to massive vesi- 
coureteral reflux. Dilated ureters caused by 
ureteroceles or neurogenic bladder have not 
been included in this evaluation. 

This paper is based on experience with 
operative correction of megaureter during 
the past 10 years by one of us (W.H.H.). 
Certain aspects of this work have been re- 
ported previously.?-* This study is based on 
the treatment of 71 ureters in 46 patients 
(30 boys, 16 girls). Obstruction was present 
in 24 distal ureters, and massive reflux in 
the remaining 47. We have not included 
several cases in which there was megaureter 
associated with a totally destroyed kidney 
which was treated by nephroureterectomy 
instead of reparative surgery. 

In the past decade, various methods have 
been applied in the treatment of mega- 
ureter, including triple-voiding technique in 
refluxing megaureter; burying the mega- 
ureter into adjacent psoas muscle; replace- 
ment of the megaureter with a segment of 
intestine;? and ureterostomy as a tempo- 
ary or permanent diversion.? Bischof? used 
an aggressive approach by reducing the 
caliber of the ureter, shortening it, and per- 
forming an osteoplasty to avert reflux. 
Paquin* also shortened and tapered the 
dilated ureter following preliminary neph- 
rostomy. Johnston® advocated operative 
correction of megaureter. À review of the 


literature indicates that corrective surgery 
produces a favorable result for this condi- 
tion. | 
In order to evaluate megaureter, the 
radiologist should be acquainted with the 
anatomy, pathology, radiologic findings 
both preoperatively and postoperatively, 
and the current surgical techniques that 
can be used to correct this serious problem. 


CLINICAL FEATURES OF MEGAURETER 


Megaureter can be either unilateral or 
bilateral. The dilatation may be secondary 
to obstruction (mechanical or functional) 
in the terminal ureter (Fig. 17; 44; and 
54), or it can result from massive reflux. In 
obstructive megaureter the caliber of the 
intravesical segment of the ureter may be 
narrow, but usually a ureteral catheter can 
be passed through it. A typical case of 
moderate severity 1s shown in Figure 44. 
Resection of the narrow segment combined 
with tapering of the ureter for several centi- 
meters and reimplantation into the bladder 
can give an excellent result, as shown in 
Figures 4, 4 and B, and 5, 4-D. In the 
refluxing megaureter the intravesical tun- 
nel is usually very short (less than 5 mm.), 
and the ureteral orifices in the bladder are 
frequently gaping and appear as “gopher 
holes” at cystoscopy. The dilated ureter 
shows hypertrophied muscle and sometimes 
considerable fibrous tissue when chronic 
infection has occurred (Fig. 1C). In some 
cases the ureter is quite elongated and tor- 
tuous, which is associated with kinking 
(Fig. 14). This tortuosity appears to result 
in most cases from high-grade obstruction 
originating in intrauterine life, but in others 


* From the Departments of Radiology and Surgery, Harvard Medical School and Massachusetts General Hospital, Boston, Mass- 
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Klinefelter’s Syndrome 
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ROENTGENOGRAPHIC FINDINGS OF THE HANDS AND WRISTS IN KLINEFELTER'S SYNDROME 


A A a A ne mn- 





Roentgenographic Findings 


XXXY 


XXY XXXXY XXYY Total 
Metacarpal sign positive 3/13 o/2 o/2 3/17 
Phalangeal preponderance 3/13 o/2 o/2 2/19 
Fifth finger 
Brachymesophalangia with clinodactyly 2413 1/2 1/2 4/17 
Brachymesophalangia without clinodactyly 1/13 o/2 o/2 1/17 
Simple clinodactyly 2/13 0/2 1/2 3/17 
Flattened ulnar styloid process 1/13 0/2 o/2 1/17 
Accessory epiphysis of second metacarpal 1/13 o/2 1/2 2717 


No. of positive findings/No. of observations. 


of-the skeletal system appeared normal in 
all cases. . 

The roentgenographic findings of the 
hands and wrists are summarized in Tables 
IIA and IIB. 

The incidence of the borderline or posi- 
tive metacarpal sign was reported as 13 per 
cent in 100 control subjects of various ages 
according to Kosowicz,? and approximately 
8 per cent in the larger normal population 
studied by Archibald ef al! In 3 of 17 
(17.7 per cent) cases of Klinefelter's syn- 
drome observed by us this sign was positive 


TAsLE [IB 


ROENTGENOGRAPHIC FINDINGS OF THE HANDS 
AND WRISTS IN CONTROLS 


(Japanese: age range 20-61 years) 


Roentgenographic 


Findings Male Female Total 
Metacarpal sign 
Positive 2/20 1/20 3/40 
Borderline o/20 2/20 2/40 
Phalangeal 
preponderance 12/20 12/20 24/40 
Fifth finger 
Brachymesophalangia 
with clinodactyly 0/20 1/20 1/40 
Brachymesophalangia 
without clinodactyly 1/20 1/20 2/40 
Simple clinodactyly o/20 1/20 1/40 
Flattened ulnar 
styloid process 1/20 0/20 1/40 


No. of positive findinga/No. of observations. 


(Fig. 1), whereas in 40 controls this sign 
was positive in 3 (7.5 per cent) and border- 
line in 2 (5 per cent). 

Comparison of the length of the fourth 
metacarpal with the total length of the 
distal plus proximal phalanges of the fourth 
finger was said to show equal dimensions of 
these bones in normal subjects. In 42 pa- 
tients with Turner’s syndrome studied by 
Kosowicz,®“preponderance of the phalanges 
over the metacarpals," i.e., a difference of 
3 mm. or more, was noted in 57 per cent. 
This sign was positive in only 3 of 17 (17.7 
per cent) observed cases of Klinefelter's 
syndrome, and unexpectedly in 60 per cent 
of our Japanese control subjects. Racial 
difference is a possible explanation of this 
high incidence of phalangeal preponderance 
in Japanese. 

Fujita et al. reported an incidence of 
brachymesophalangia with or without clin- 
odactyly of the fifth finger in approximately 
15 per cent of normal Japanese children, 
which is much higher than those reported 
among Caucasian children.^! The some- 
what low incidence seen in our Japanese 
controls might be due to age difference, our 
controls being of a higher age range.* In 
cases of Klinefelter's syndrome, 8 out of 17 
observed cases (47 per cent) showed ab- 
normalities of the fifth finger: 5 cases of 
brachymesophalangia with or without clin- 
odactyly, and 3 eases of simple clinodactyly 
(Fig. 2; and 3). These figures appear signifi- 
cant, although they are somewhat lower 
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i, Suda, Lamiya and 








Fols Tii; NG, 1 Klinetelter’s 





Fic. 4. Relatively small sella with overlapping of 
the prominent anterior and posterior clinoid pro- 
cesses in a 15 year old XX Y male. The paranasal 
sinuses are poorly pneumatized. 


with bilateral lumbar ribs, and 2 cases with 
very small or hypoplastic 12th ribs. There 
was no definite roentgenographic evidence 
of cardiovascular or pulmonary abnormal- 
ities on plain chest roentgenograms. 

Seventeen cases had intravenous pyelog- 
rapy and none of these demonstrated sig- 
nificant abnormalities. 

Spina bifida occulta of i. 
segment was present in 7 ¢ 
cases. 

Although no special view of the pelvic 
inlet was available, an dd was made 
to determine the pelvis tvpe from antero- 
posterior roentgenograms; 4 of I4 Cases 


first sacral 
f 16 observed 


Syndrome 
were estimated to be rather 
configuration. 

Keats and Burns? mentioned that skele- 
tal maturation in Klinefelter’s syndrome 
proceeds normally while O’Hara® reportes 
that retarded bone maturation is ofter 
found as a result of delav in epiphysea 
closure. 

In our series, estimation of the bone aze 
was made in cases younger than 20 vears 
according to the chart worked out by 
Sugiura and Nakazawa." U pto 13 years o` 
age, the roentgenograms of the hands anc 


gynecokl IL 


feet were used for evaluation, and the 
roentgenograms of the pelvis were adilec 


in the cases between 13 and 20 years of age 
Four of 14 observed cases were thought te 
show retarded bone maturation. In 1 case 
of XX Y, age 37 years, there was nonfusior 
of the proximal epiphysis of the clavicle 
bilaterally which should be fused with the 
shaft in the middle of the third 
(Fig. 5). 


3 en: 3 - 
decade 


CONCLUSION 


Klinefelter’s syndrome is not infrequent 
and its diagnosis In pediatric or prepuberta. 
age Is extremely difficult. 

The roentgenographic a ss which 
have been described are mostly minor ir 

nature, and usually not all evidence in any 
given case. Also, some of these changes 
such as the high metacarpal index and the 

delav of epiphyseal fusion, are probably 
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SUMMARY OF ROENTGENOGRAPHIC FINDINGS IN KLINEFELTER '& SYNDROME 


Roentgenographic Findings XXY 
Rib anomalies 2 
Abnormal intravenous pyelogram OE 
Spina bifida occulta (S-1) 3/13 
Pelvic type 

Android 8/2 

Gynecoid 4°12 
Bone age 

Normal 2 49 

Retarded i/to 


No. of positive findings “No. of observations. 





AEn XXYY Total 

XXXXY m Di 
BA 1/2 Be 
oat i +246 
3/3 o/o 10/14 
673 o/o 4: 14 
i3 2:2 18.4 
i3 oO dee 


184 Ohsawa, Furuse, Kikuchi, 





bic. g. A 37 year old patient with XXY Klinefelter’s 


syndrome. Definite delay in fusion of the proximal 
epiphyses of the clavicle with the shaft. 


secondary to hypogonadism, and not re- 


ated to chromosomal aberration. 
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LETHAL SHORT-LIMBED 


DWARFISM: ACHONDRO- 


GENESIS AND THANATOPHORIC DWARFISM* 


By RONALD M. SALDINO, M.D. 


SAN FRANCISCO, CALIFORNIA 


CHONDROGENESIS and thanato- 
phoric dwarfism are congenital skeletal 
dysplasias characterized by short-limbed 
dwarfism. Both conditions are incompatible 
with life; all reported cases were either 
stillborn or died in the neonatal period. The 
infants are usually mistaken for examples of 
severe achondroplasia. The clinical features 
of achondrogenesis and thanatophoric 
dwarfism overlap and they cannot be 
clearly separated. The roentgenographic 
findings, however, are distinctive and diag- 
nostic. 

This study analyzes the anatomic and 
roentgenographic features in 2 siblings with 
achondrogenesis and compares them with 
an example of thanatophoric dwarfism. 
The available evidence in this family sug- 
gests that achondrogenesis 1s an autosomal 
recessive disease. 


REPORT OF CASES 


Case 1. A 19 year old gypsy primagravida 
was admitted on March 11, 1959 in spontane- 
ous labor, about 2 months before the estimated 
date of delivery. The prenatal course had been 
uneventful except for polyhydramnios. A still- 
born female infant with short extremities was 
delivered. 

The necropsy report described a 1,012 gram 
infant with the following measurements: length 
from crown to rump, 20 cm.; and from crown 
to heel 27 cm.; circumference of head, 30 cm.; 
of thorax 20 cm.; and of abdomen 25 cm.; 
length of arm from shoulder to fingertip, 9 cm.; 
and of leg from hip to ankle7 cm. An epicanthal 
fold was present and the root of the nose was de- 
pressed. The neck was short and the abdomen 
prominent (Fig. 14). Gross examination of the 
internal viscera revealed a patent foramen 
ovale and ductus arteriosus, nonaerated lungs, 
and an enlarged liver. 

Histologic examination disclosed a promi- 


nent hematopoiesis in the liver, hypoplastic and 
atelectatic lungs, and abnormal bone morphol- 
ogy. The epiphyseal cartilage appeared lobu- 
lated and mushroomed, with increased cellu- 
larity and vascularity. Enchondral bone forma- 
tion lacked an orderly pattern, and irregular 
capillary invasion and ossification were present. 
Formation of diaphyseal cortical bone appeared 
normal. Prominent cuffing of the epiphyseal 
cartilage resulted from prolongations of perio- 
steal cortical bone. The histologic pattern of the 
vertebrae and ribs appeared similar, with only 
a small central area of ossification within the 
vertebral body (Fig. 34). Little or no evidence 
of intervertebral disk formation was observed. 


Case 11. Ten years later the same gypsy 
again experienced spontaneous labor, 2 months 
before the expected date. A plain roentgeno- 
gram of the pelvis was obtained on May 19, 
1969 because of polyhydramnios; a twin preg- 
nancy was demonstrated. The roentgenographic 
appearance of one fetal skeleton was normal. 
whereas only the skull of the other fetus was 
visible. No exposure was known to teratogenic 
agents. Both fetal heart tones were heard. Arti- 
ficial rupture of the membranes produced am- 
niotic fluid of approximately 5,000 cc. The pa- 
tient delivered a male, stillborn, short limbed- 
dwarf followed by a normal male infant of 3 
pounds, 8 ounces. A tubal ligation was per- 
formed post partum. 

At necropsy, the stillborn micromelic dwarf 
weighed 1,410 grams. Measurements were as 
follows: total length 28 cm.; length, head to 
coccyx 20 cm.; occipitofrontal circumference 31 
cm.; thoracic circumference 22 cm.; abdomina. 
circumference 25 cm.; right shoulder to finger- 
tip 11.5 cm.; right hip to toe 12.1 cm.; heel to 
toe 5 cm. 

Examination of the gross specimen revealec 
no external abnormalities other than a smal. 
right inguinal hernia and markedly shortenec. 
extremities (Fig. 18). The hands and feet were 
short, but without other deformities. The peri- 


* From the Department of Radiology, University of California School of Medicine, San Francisco, California, 
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lao, 2. (B) The entire humerus, sagittally sectioned. 
Total actual length 3.5 em. (C) Photomicrograph 
of chondro-osseous Junction from another section 
of the humerus. Note lack cf any columnar ar- 
rangement of cartilage cells, lack of matrix. be- 























tween expanded resting cartilage cells, and 
haphazard arrangement of primary trabeculae. 


dee 


i relation to the relatively enlarged. cal- 
varium, In the frontal view, the soft tissues 
of the face were prominent and projected 
over the short neck. The scapulae were 
small and irregular, but the clavicles were 
normal. Shortening, slight flaring, and 
irregularity were seen in the anterior mar- 
gins of the ribs. No sternal ossification 
centers were noted. Except fer the sacrum, 
the neural arches throughout the vertebral 
column were faintly visualized. Roentgen- 


ographic ossification in the vertebral bodies 
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tion, greatly expanded epiphyseal cartilage, and absence of prolongation of the periosteal ossification as 


Vic, 8. Case ut. (4) Thanatophoric dwarfism. Section of distal femur. Lack of orderiy enchondral oss 
(pa 

sn e achendroseness. (23 Mlystomicrosr: h of another section of the fe X thanatophoric dwarf 

seen in achondrogenesis. (5) P'hotomicrograph of another section of. tie femur of thanatopnoric Gwari 
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Review of the sections of Cases 1 and 11 
by Dr. D. Rimoin® led him to believe that 
the major abnormality was in the resting 
cartilage cells which were expanded and 
lacked surrounding matrix. In his opinion, 
the primary abnormality was not in en- 
chondral ossification, but in the cartilage 
itself. 

Occasionally, histologic sections in achon- 
drogensis show a fibrous band of tissue in- 
' terposed between the metaphyses and 
epiphyses. A similar band has been seen in 
thanatophoric dwarfism and in homozygous 
and heterozygous achondroplasia. It was 
also described in older reports of histologic 
material from stillborn dwarfs. The sig- 
nificance of this fibrous tissue is not clear. 
Probably it is related only secondarily to 
the primary process of retarded and dis- 
ordered enchondral ossification. Recently 
2 studies!!! of thanatophoric dwarfism 
with histopathologic material have been re- 
ported. Disorganization of enchondral os- 
sification is seen in thanatophoric dwarf- 
ısm!51® and homozygous achondroplasia.!° 
The lack of cell matrix in the resting carti- 
lage, however, seems to be specific for 
achondrogenesis. Not previously mentioned 
has been the lack of normal development of 
the intervertebral disk in achondrogenesis 
(Fig. 3, Zand B). 

Histologic examination of material from 
children with classic achondroplasia,*°* in 
contrast, does not show a disorganized 
pattern. Instead the arrangement is or- 
derly, with an increased amount of matrix 
between the cartilage columns. Rimoin ‘ef 
al. suggested ‚that the basic defect in 
achondroplasia may be a quantitative de- 
crease in the rate of enchondral ossification. 

Achondrogenesis and thanatophoric 
dwarfism are both skeletal dysplasias that 
result in profound bony abnormalities in 
the neonatal infant. Several roentgeno- 
graphic findings may be seen in both condi- 
tions. These include absent ossification of 
the talus and calcaneus, deficient or. ab- 
'. sent ossification of the sternum, short meta- 
¢arpals, metatarsals, and phalanges, an 
enlarged cranium, ‘and variable shortening 
of the ribs. The ribs of the thanatophoric 
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dwarf are generally shorter and result in 
more narrowing of the thorax than is seer 
in achondrogenesis. Severe micromelia is 
present in both conditions. The shortening 
of the extremities in achondrogenesis may 
be so severe that length of the femur is only 
3 cm. or less. 

Although similarities exist  betweer 
achondrogenesis and thanatophoric dwarf- 
ism, their roentgenographic differentiation 
is not difficult. The profoundly retarded 
skeletal ossification in achondrogenesis is 
unique and characteristic (Fig. 5, fand B: 
6, 4 and B; and 7). In the normal fetus. 
roentgenographic evidence of ossification of 
the vertebral bodies, sacrum, ischial and 
pubic bones, calcaneus, and talus is present 
during the second trimester.?:?3 Because of 
lack of mineralization in achondrogenesis, 
these skeletal structures are not visible on 
the roentgenogram. Although the amount 
of ossification of the bones in achondro- 
genesis varies somewhat, the over-all roent- 
genographic pattern is diagnostic. 

Distinctive roentgen features are demon- 
strated in the pelvic bones in achondro- 
genesis (Fig. 7; and 10, 4 and B). The 
sacrum and pubic bones are not visible, and 
the ischium also is either absent or only 
faintly seen. Height of the iliac bones is 
markedly decreased and the ilia lack nor- 
mal flaring. The sacrosciatic notch is not 
narrow. Instead, a long, single arc curves : 
along the medial aspect of the iliac bones 
ending in a short, sharp ischial spine. The 
acetabular roofs are flattened and the 
lateral margins of the ilia poorly defined. 

The vertebral bodies in achondrogenesis 
are often completely absent or only barely 
visible on roentgenograms (Fig. s, 4 and 


B; and 7). The vertebral bodies in the low 


thoracic and upper lumbar spine, the first 
to ossify in the normal infant, are usually 
the most clearly seen in achondrogenesis. 
The cartilaginous precursors of the sacrum 
and lumbar spine are present in achondro- 
genesis. In contrast, these precursors are 
missing in congenital absence of the sacrum 
or lumbar spine (caudal regression syn- 
drome), which results in medial displace- 
ment and fusion of the ilia.! 
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Fic. 10. Line drawings of the roentgenograms of the 
pelvis of (4) achondrogenesis and (B) thanato- 
phoric dwarfism. In achondrogenesis (4) the 
vertebral bodies are barely perceptible. The iliac 
wings are small with sharply delineated long 
medial margins with no narrowing of the sacro- 
sciatic notch. Ischial, pubic and sacral bones are 
absent. The metaphyseal margin is irregular and 
faint linear densities extend from the end of the 
bone, representing prolongation of periosteal 
ossification. In thanatophoric dwarfism (8) the 
vertebral bodies and sacrum are present, with 
marked flattening of the vertebral bodies. The 
iliac wings are small with a narrow sacrosciatic 
notch. The ischial and pubic bones are short and 
thick with spike-like projections of the ischia. In- 
creased radiolucency of a triangular shape of the 
proximal femora is seen. Thorn-like bony spurs are 
present on the inner margin of the proximal femora. 


The femora in achondrogenesis are 
shortened, but usually not bowed. The 
metaphyseal margins are irregular and not 
clearly outlined. Projections of periosteal 
ossification around the margins of the ends 
of the bones may appear as faint striations. 
The humeri are short with prominent, wide 
ends (Fig. 27). 


Ronald M. Saldino 


May, 1971 


The roentgenographic features of thana- 
tophoric dwarfism, the other type of lethal 
short-limbed dwarfism manifested at birth, 
are sufficiently distinct to permit differen- 
tiation from achondrogenesis (Fig. 9, 4 and 
B). In contrast to achondrogenesis, the 
thanatophoric dwarf has markedly bowed 
femora, a narrow sacrosciatic notch, and: 
roentgenographically discernible vertebral 
bodies, sacrum, and pubic and ischial 
bones. Furthermore, the spine ın thanato- 
phoric dwarfism is distinctive. The inter- 
vertebral spaces are increased, the vertebral 
bodies severely flattened with constricted 
midportions, and the lumbar interpedicular 
distance lacks widening. Less widening of 
the metaphyseal ends is seen in the humeri 
in thanatophoric dwarfism. 

Giedion® has stressed the horizontal 
thorn-like projections cn the long bones, a 
constant finding in thanatophoric dwarf- 
ism. These bony spurs are most evident in 
the proximal femora, but are also seen in 
the ischia, proximal tibiae, and other long 
bones (Fig. 9B; and 10, 4 and B). An in- 
creased translucency of the proximal fe- 
mora is similar to that in achondroplasia 
except that it is pear-shaped or triangular, 
whereas in achondroplasia it is oval. The 
appearance of the proximal femora in 
achondrogenesis and thanatophoric dwarf- 
ism differs greatly and serves to differenti- 
ate the diagnosis. 

Bony “spurs” are present in both achon- 
drogenesis and thanatophoric dwarfism. In 
achondrogenc3is the spurs are prolonga- 
tions of periosteal ossification at the mar- 
gins of the metaphyses resulting in a cupped 
or concave appearance to the end of the 
bone (Fig. 4; 6, 4 and.B; and 10, 4 and B). 
In thanatophoric dwarfism the spurs are 
bony, thorn-like projections in the region of 
the lesser trochanters, ischial bones, and 
proximal tibiae (Fig. 8, 4 and B; 9, 4 and 
B; and 10, 4 and B). 

The differential diagnostic features of 
achondrogenesis and thanatophoric dwarf- 
ism are presented in Tables 1 and ı A 
diagrammatic representation of the pelvis 


and surrounding bones in these two condi- 
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TABLE I 


Achondrogenesis and Thanatophoric Dwarfism 


195 


CLINICAL AND ANATOMIC FEATURES OF LETHAL SHORT-LIMBED DWARFISM 


i Thanatophoric Dwarfism 


Achondrogenesis 


Stillborn, often premature; frequent maternal 





Stillborn, or death in neonatal period; fre- 
quent maternal polyhydramnios 


Normal trunk length, distended abdomen; 
extremities short and held in extended posi- 
tion; head size normal or enlarged 

Average 40 cm. (29 to 47 cm. ); shortening 
especially of extremities 


Unknown mode of inheritance; Case 1 reported 
by Keats el al. had a normal fraternal twin 


None reported 


Disorganized enchondral ossification 


History 
polyhydramnios 

Clinical Short trunk, distended abdomen; extremities 

appear- shortened, may be extreme; head size normal 

ance or enlarged 

Total Severe, over-all shortening (25 to 38 cm.) 

body 

length 

Genetics | Probably autosomal recessive; our Case II and 
case reported by Morii et a/.,%* each had a nor- 
mal fraternal twin; one case associated with a 
teratogenic agent" 

Familial Present report only (Cases ı and 11) 

examples 

Bone, Disorganized enchondral ossification; abnor- 

histologic | mal resting cartilage cells; poor development 

appearance | of intervertebral disk; periosteal spurs at meta- 
physes 

Number of | About 15 

known 


tions may be seen in Figure 10, 4 and B. 
Further discussion of the differential di- 
agnosis may be found in the articles by 
Kaufman e£ al, Keats et al. Langer ef 
al. 1% Maroteaux ef al. and others,*% 

Some delay in ossification in the sternum, 
pubis, talus, and calcaneus is a feature of 
spondyloepiphyseal dysplasia congenita. 
This disease, however, is compatible with 
life, and can be distinguished from achon- 
drogenesis by other clinical and roentgeno- 
graphic signs as described by Spranger and 
Langer.” 

Of interest was the fact that our Case u 
of achondrogenesis and the one described 
by Morii e al.” each had a normal fraternal 
twin. Keats ef al.!® presented an example of 
thanatophoric dwarfism in one of fraternal 
twins, and two different mutations were 
present among siblings described by Hu- 


About 35 


guenin e£ al. Thanatophoric dwarfism has 
not yet been reported in siblings although 
a history of increased fetal abortions has 
been noted. 

The present communication is the first 
that documents achondrogenesis in sib- 
lings. The 2 other “deformed stillborns” in 
the obstetrical history of the mother of 
Cases 1 and 11 also may have been examples 
of achondrogenesis, but this assumption has 
not been proved. The parents of these 
children were consanguineous in that the 
fathers of the parents were second cousins. 
No history of dwarfism in the family was 
known. The parents were young and no 
chromosomal abnormalities were detectec. 
in the mother. It is likely, therefore, that at 
least in this family, achondrogenesis was in- 
herited through an autosomal recessive 
gene. 
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ROENTGENOGRAPHIC FEATURES OF LETHAL SHORT-LIMBED DWARFISM 


i 


N uch 














Achondrogenesis 


Thanatophoric Dwarhsm 





Ha 
= E 


Skull | Normal or enlarged with normatl-base 


and short base; narrew foramen magnum 


iud. ON ofi ü i BF eñ há reed wit H^ Hi id frontal M bossi n FEE epe ET 





Thorax — ; Short horizontal ribs; absent sternal ossifica- | Severel y shortened, horizontal ribs with nar. 


M row thorax; sternal ossification may be 
| delayed 
Spine | Absent or sev erely | 


Bi 


bos y a reek OO 

















retarded ossification of | Ossification of vertebral body present with 


"1 
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THANATOPHORIC DWARFISM IN UTERO* 
A CASE REPORT 
By ROBERT E. CAMPBELL, M.D.+ 


PHILADELPHIA, PENNSYLVANIA 


Le Il, recently thanatophoric dwarf- literature, and, therefore, this case is pre- 
ism, a short-limb dwarf condition, has sented. 
been misinterpreted as a severe, immature 
form of achondroplastic dwarfism. In 1967, 
Nlaroteaux ef al! first stated that thanato- D.D.W., a Negro male, was delivered at 
phoric (death bearing) dwarfism is a defi- term by cesarean section on January 5, 1969. 
nite, discrete entity. Two cases o? thana- The pregnancy was normal until hydramnios 
developed during the seventh gestational 
month. Abdominal roentgenograms at that 
time revealed a small, abnormal fetus, “prob- 
ably an achondroplastic dwarf.” 

The mother was 26 yaars old, the father 30. 


Both parents and their relatives were norma! 


REPORT OF A CASE 


tophoric dwarfism zz utero diagnosed before 
delivery. by roentgenograp hic examination 
have been recorded in the foreign medical 
literature’? and recently another case was 
reported | in the English language pediatric 


IP "dena * By > . r 

tera tur e." T O my knowlec ige, th ana to- 1n stature. T here We as no histe n M of COTES: ih gutin- 
phoric dwarfism in utero has not been re- ity. The mother developed mild di abetes, con- 
ported in the English language radiologic trolled by an oral hypoglycemic agent, at the 
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this training be at a Board-approved 
center? 

The trainee must be made aware of the 
usefulness of the roentgen method in pe- 
diatric diagnosis as well as its, and his own, 
limitations in this field. He must be ex- 
posed to the special techniques required to 
handle infants and children, and must have 
experience in their use and in fluoroscopy. 
He must establish avenues of consultation 
that will allow him, in the knowledge of his 
own limitations, to obtain prompt and 
sympathetic consultation in dealing with 
more complicated pediatric problems. The 
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training requirements, and facilities in 
which these training requirements are ful- 
filled, must again be carefully investigated 
and evaluated so that the needs of child and 
radiologist alike can best be served. 


BERTRAM R. Girpany, M.D. 
President-Elect 
Society for Pediatric Radiology 


Professor of Radiology 
University of Pittsburgh 

School of Medicine 

Children’s Hospital of Pittsburgh 
Pittsburgh, Pennsylvania 15213 
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the first book in English dealing exclusively 


with juvenile neoplasms. 

He was a member of the American Med- 
ical Association, a former member of the 
New York Chapter, American Pediatrics 
Academy, a fellow in the New Jersey 
Chapter of the American Academy of 
Pediatrics, a member of the New York 
Academy of Medicine, the James Ewing 
Society, the American Radium Society, the 
Irish and American Pediatrics Society, and 
the New York Celtic Medical Society. 
Prior to his death he was Chairman Emer- 
‘itus, Department of Pediatrics, Memorial 
Sloan-Kettering Cancer Center; Clinical 
Professor of Pediatrics Emeritus, Cornell 
University Medical College; and consulting 
pediatrician in 8 metropolitan hospitals. 
He took his medical postgraduate. educa- 
tion at Bellevue Hospital in children's 
surgical] services. Before his appointment 
to the staff at Memorial Hospital he was 
Attending Physician on the pediatrics staff 
of St. Lukes Hospital in New York. 
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Dr. Dargeon served in both the First and 
Second World Wars, retiring as Captain, 
Medical Corps, U. S. Naval Reserve. He 
participated in the Kwajalein, New Britain, 
Guam, Leyte, Moratsi, and Lingayen Gulf 
invasions and was awarded 6 Bronze Stars. 
. He is the recipient of several awards, in- 
cluding the 1969 Alumni Award of Albany 
Medical College, the James Ewing (Society) 
medal in 1968, and was the Henry Harring- 
ton Janeway medalist and lecturer of the 
American Radium Society in 1964. In 1961 
he was the Otto A. Faust Lecturer, Albany 
Medical College. In 1935 he was elected to 
the American Board of Pediatrics and in 
1950 to Theta Chapter, Alpha Omega 
Alpha. 

He is survived by his wife and daughter, 
Jill. 

M. Lors Murray, M.D. 


Memorial Hospital 
444 East 68th Street 
New York, New York 10021 





NL E 





Vor. 112, No. 1 


Professor Ueda, the newly elected presi- 
dent of the WENMB, requested formally 
that the Society of Nuclear Medicine ar- 
range a one-and-a-half day meeting of the 
WENMB just before its own meeting June 
26-July 2, 1971, in Los Angeles, California. 

The Board of Trustees of the Society of 
Nuclear Medicine has agreed to do so. After 
a reception, a gala opening ceremony, and 
a banquet for the WFNMB will be held on 
Saturday evening, June 26, 1971. The 
WENMB will hold its First Scientific 
Assembly on Sunday, June 27, 1971. 

The scientific program will consist of con- 
tributed papers. Members of the Society of 
Nuclear Medicine are requested to submit 
abstracts of papers as soon as possible to 
Dr. Ronald G. Evens, Mallinckrodt Insti- 
tute of Radiology, Washington University 
School of Medicine, 510 S. Kingshighway, 
St. Louis, Missouri 63110. 


PHYSICAL ASPECTS OF 
NUCLEAR MEDICINE 

This special course will be held July 26- 
30, 1971 at the Massachusetts Institute of 
Technology. 

The course is designed to bring partici- 
pants up to date on the state of the art in 
nuclear medicine, with emphasis on phys- 
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ical aspects. Topics to be covered include 
new developments in isotope techniques, 
instrumentation, data processing, clinical 
applications, specific organ studies, and 
therapy. 

The course is sponsored jointly by M.LT. 
and Harvard Medical School. 

For further information please contact 
Director of the Summer Session, M.LT. 
Room E19-356, Cambridge, Massachusetts 


02139. 


POSTGRADUATE COURSE IN 
DIAGNOSTIC ULTRASOUND 

The Montreal General Hospital, a Mc- 
Gill University Teaching Hospital, will con- 
duct a Postgraduate Course in Diagnostic 
Ultrasound on June 11th and June 12th, 
1971. 

This course will include lectures and the 
demonstration of equipment with emphasis 
on present knowledge and recent advances 
in the practical diagnostic use of Ultra- 
sound. It will be of special interest to Ra- 
diologists, Cardiologists, Obstetricians, 
Neurologists and Neurosurgeons. 

Please address inquiries to: The Secretary, 
Postgraduate Board, The Montreal Gen- 
eral Hospital, 1650 Cedar Avenue, Mon- 
treal 109, Quebec, Canada. 


May, 1971 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Sheraton Hotel, 
Boston, Mass,, September 28-October 1, 1971. 
AMERICAN RADIUM SOCIETY 


Secretary, Dr. Jerome M: Vaeth, Saroni Tumor Institute; 


1600 Divisadero St, San F a Calif. 94115. Annual 
meeting: Boca Raton Hotel and Club, Boca Raton, Fia 
May 14-19, 1972. Conjoint meeting with the James 
Ewing Society and the American Society for Head and 
Neck Surgery: 
RADIOLOGICAL SOCIETY OF NORTH ÁMERICA 
Secretary -Treasurer, Dr, Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, UL, Noverzber 28-December 3, 
1971, 
American COLLEGE or RADIOLOGY 


Executive Director, William C. Stronach, 20 N, Wacker 


Drive, Chicago 6, Ill. Annual meeting: St. Louis, Mo,, 
Chase-Park Hotel, March 30-April 3, 1971. 





pital, 2215 North Cascade Ave., Colorado Springs, Colo. 
80907. 

SECOND CONGRESS OF 
RADIOLOGY. 
President, dba: Dr. I. R. von Ronnen, 
versity of 1 iden, T The Netherlands. 
Secretariat, c/o Holland Organizing Centre, 16 Ls 


THE European ÁSSOCIATION oF 


State Uni. 






Voorhout, The Hague, The Netherlands. Cong 
Meeting: Amsterdam, The Netherlands, June 14-13%. 
1971. 
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ALABAMA CHAPTER OF "AC R 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 
ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
do Alaska, Meets third Wednesday each month. 
AMERICAN ERMOGRAPHIC SOCIETY 
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Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 

Meurnis ROBNTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, artment of 
Radiology, Walter F. Chandler Bldg., 86 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 

Miami VaLLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

MicuiGan RADIOLOGICAL SocigTY, CHAPTER or ACR 
Se ‚Dr. David P. Corbett, Harper Hospital, De- 

it, Mich. 48201. Meets monthly, first Thursday, Octo- 
ber through May, at David Whitney House, 1010 Antie- 
tam, at 6:30 P.M. 

Mip-Hopsox RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 Pt., first Wednesday of each 
month, September to May. 

MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary- Treasurer, ME Ls E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 5 va eets monthly on 
for Monday October trop ay,atUniversityClub. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary -Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

de d STATE RADIOLOGICAL SocigTY, CHAPTER OF 


Secretary-Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Dave: Jacken Miss. 3 211. Meets third Thursday of 
each month at the Heid Hotel, Jackson, at 6:00 P.M. 

Missounr RADIOLOGICAL SOCIETY, CHAPTER or A 
Secretary-Treasurer, Dr. Arthur A. Porporis, too N. 
Euclid Ave., St. Louis, Mo. 63108. 

Montana RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 N. 29th Street, Billings, Mont. 59101. 


Nesrasxa CHAPTER or ACR 
Secretary-Treasurer, Dr. N. Patrick Kenney, 3618 S. 
114th Ave., Omaha, Nebr. 68144. Meets third Wednes- 


day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Harris W. Knudson, 2020 W. Charleston 
Bivd., Las V Nev. 89102, 

New ExcLanD RoRNTGEN Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

Ades PSHIRE Rogntorn Ray SocıETY, CHAPTER OF 


Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Socrery or RADIOLOGISTS CHAPTER or ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Álbuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New Yorx RoENTGEN SocikTY 
Secretary - Treasurer, Dr. Samuel H. Madell, 1.E.82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York, April 29-May 1, 1971. Further information may 
be obtained from Dr. Albert A. Dunn, Roosevelt Hosp., 
New York, N. Y, 10019. 

New Yorx STATE CHAPTER ar ACR 
Secretary-Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 11530. 

Norru CAROLINA CHAPTER OF ACR. 

Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. 
Norta Daxora RADIOLOGICAL Socıery, CHAPTER or ACR 


Society Proceedings 


213 


Secretary, Dr. Marshall Landa, 1702 13th St. So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Nort or esse Sn Dep 2 
Secretary, Dr. Jo . Morris, IIL, artment 
Radiology, a e District Hospital, Daytona Beach, 
Fla. 32015. Meets quarterly in March, June, September 
and December. 

NonTHEASTERN New York RADIOLOGICAL SOCIETY 
Se , Dr. Barbara Chick, Glens Falls Hospital 
Glens Falls, N.Y. 12801. Meets in Albany area on third 
ee of October, November, March, April, and 

ay. 

NorTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo’s Restau- 
rant in Sacramento. 

NORTHWESTERN Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito ]. Zupa, Mercy Hospital, Department 
of Radiol , Toledo, Ohio. 

OH10 STATE IOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY, CHAPTER OF 


ACR 

Secretary, Dr. Richard B. Price, 204 Medical Tower 
Bidg., Oklahoma City, Okla. 73112. Meets in January, 
May and October. 

ORANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edward I. Miller, 301 Newport Blvd., 
Newport Beach, Calif. 92660. Meets on fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif. 

OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER Or ACR 
Secretary-Treasurer, Dr. Clinton B. Sa les, 214 Medical 
Dental Bidg., Portland, Ore. 97205. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

ORLEANS Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity nomi 
or ean La. 70113. Meets second Tuesday of each 
month. 

Paciric Nortawest RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually ın Portland, n, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or AC 
Secr ; Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray SocrkETY 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
£4th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 P.m., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH RoENTOEN Society 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
§230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 

ednesday of month, October through June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: Bos- 
ton, Mass., May 9-13, 1971. 

RADIOLOGICAL SOCIETY OF CONNECTICUT, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are et 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Mon ay 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Crry 
Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 
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of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates, 

RADIOLOGICAL SOCIETY or Kansas Crry 
are: Dr. Arthur B. Smith, 800 Argyle etn Kansas 
City, Mo, Meets third Thursday of each month. 

ee a 2r Lovısıaxa, den ar 2 

ecretary, Ur. p . acm I$ rockenbraug 
Ct. Metairie, La. 70005. Meets ea aanval] during 
uana State Medical Society meeting and 6 months 
ater, 

RADIOLOGICAL Society or New JERSEY, CHAPTER or ACR 
Secretary, Dr. Sidney ge St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. 3. 07206. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

SAPT OUIAN: Sociery or Ruops IsLAND, CHAPTER or 
Secretary-Treasurer, Dr. John J. O’Brien, 292 Merry- 
mount Dr., Warwick, Er 02888, 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Gladden Y. Elliott, 5565 Gross- 
mont ter Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop EmPIRE RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month, 

Rıchmornp Country RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

RocBEsTer Roentoen Ray Society, RocugsrER, N. Y. 
Secretary Treasurer, Dr. Kenneth E. Robinson, Roches- 
ter General Hospital, 1425 Portland Ave., Rochester, 
N. Y. 14621. Quarterly meetings on the call of the Pres- 
ident, at the Rochester Academy of Medicine, 

Rocxy Mountarm RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver. Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 

San ANTONIO-CIVILIAN-MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teachi ospital, 4502 Medical 

rive, San Antonio, Texas. Meets embed, ednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Dieco RADIOLOGICAL SocIETY 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
92037. Meets first W nesday of each month at the 
Town & Country Hotel. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. jenes G. Moore, 20 Bridge Rd., 
Kentfield, Calif. 94904. Meets quarterly at various hos- 
pitals (contact Secretary). 

SANTA CLARA Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Pamore L. Schwinn, 480 Monterey Ave., 
Los Gatos, Calif. 95030. Meets monthly at the Santa 
Clara County Medi 
Way, San Jose, Calif. 

Section ox RADIOLOGY, CALIFORNIA MEDICAL ÁSSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Secrion on RabioLooY, MepicAL Society or THE Dis- 
TRICT OF COLUMBIA 
Secretary Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington D.C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 


Association Bldg., 700 Empey 


SECTION ON RADIOLOGY, SOUTHERN MEDICAL ÁSSOCIATION . 


Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. 

Section ox RapıoLogr, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
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tal, Beaumont, Tex. Meets annually with the Texas 
edical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St.,Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SocierY FOR PEpiATA:C RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif, Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

Socızrr or NueLrar MEDICINE 
Secretary, Dr. James J. Smith, 140 E. sath St, New 
York, N. Y. Administratice Officer, Mrs. Margaret Glos, 
arr È, 43rd St., New Yorz, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

Sour Bay RADIOLOGICAL SDCIETY 


Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
mon 


Sovra CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 G St, 
Columbia, S. C. Annual meeting (primarıly business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

oe ARE on re ade or d 

ecretary, Dr. n O. Haugan, 71 Quincy tay i 
City, S. D. 57701. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W, 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Sixteenth 
Annual Meeting: Grand Hotel, Point Clear, Ala., Jan. 
28-30, 1972. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Socrery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas State RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, sis Medical Tower, 
Room 100, 1550 W. Rosedale St, Fort Worth, Tex. 

104. Annual meeting at the Flagship Hotel on Pier, 
veston, Tex. 

Tue FLEICHNER SOCIETY 
Secretary-Treasurer, Eric N. C. Milne, M.B., Medical 
Sciences Bldg., University of Toronto Ontario, Canada. 
Meets in Williamsburg, Va., at the Williamsburg Con- 
ference Center, in conjunction with a course on “Modern 
Trends in Roentgenology of the Chest,” sponsored by 
the Virginia Commonwealth University, Richmond, Va., 
March 14-18, 1971. 

TRI-STATE IOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand In, Methodist Hos- 

ital, Henderson, Ky. Meets third ednesday of Oct., 
hu March and May, 8:00 p.m, Elks Club in Evans- 
ville, Ind. 

University oy MICHIGAN DxPARTMENT OF ROENTGEN- 
OLOGY Starr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor, Mi 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 


u y. 
Uran Strate RADIOLOGICAL Socıery, CuapPrER or ACR 
Secretary-Treasurer, Dr. R. Newell Ford, St. Mark Hos- 
er 803 North and West, Salt Lake City, Utah 84103. 
eets fourth Wednesday in January, M May, 
September and November at Holy Cross Hospital. 
Vermont RADIOLOGICAL SOCIETY, CHAPTER or ACR 
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Secretary, Dr. Edward A, Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401. 

on CHAPTER or ACR 

-Treasurer, Dr. James S. Redmond, Suite 7, 

Mek ica Center, E yncabutis Va. 24501. 

Wasenworox, D. C., CHAPTER OF 
Secretary- Treasurer, Dr. Joan Wohlgemuth, 5021 Sem- 
inary Rd., Al Va. 22311. 

WASHINGTON STATE RADIOLOGICAL SOCIKTY, CHAPTER OF 


-Treasurer, Dr. Leland L. Burnett, 5765 S. 
t., Seattle, Wash. 98118. Meets quarterly. 


Secret 


Eddy 


West Vırormıa RADIOLOGICAL , Caarrer or AC 
Secretary-Treasurer, Re ape Dennis Kt , 510-517 Med. 
Arts Bldg. Charleston, M 25301. ects concurrently 


with annual meeting of West Virginia State Medical 
Society; other Eh Haba bm by program committee. 


WasrCHEsTER Couwry RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, . Y. 10801. Meets on third Tuesday of January 


and October and on two other dates. 
Wiscoxsix RapvıoLogicaL Socrery, CHAPTER or ACR 


Secretary-Treasurer, Dr. E. Y e 1209 S. 
ts twice & 


Secretary, Dr. ]. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerro Rico AND CENTRAL ÁMERICA 
Asociación CosTARRICENSE DE RADIOLOGÍA 
A Con Dr. . pree Vargas Segura, Apartado 5367, 
San Rica. 
ÅSOCIACIÓN DE gite m DE CENTRO ÁMERICA Y 
PAxAMÁ, Comprising: Gua ki Non yaden Hon- 
Nicaragua, Costa Rica and 
-General, Dr. Roberto Calderén, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually i in a rotating manner in the six countries, 
Asociación PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., anturce, Puerto Rico. 
Socrxpap y, Dr Julo As DE EL ios N . 
ecretary, Dr o Astacio, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 
SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A 0-05, Zona 1, 
Guatemala. 
SocIEDAD MEXICANA DE RADIOLOGÍA, A.C. 
Coahuila No. 35, México 7, D.F., México. 
Secretary General, Dr. Octavio Toussaint Goribar. Meets 


first Monday of each month, 
> DEL Arce Siac Apartado No. 6 
r eta ez, o. 6323, 
ae R, de P. Meets By: in & department o: 
of a local hospital chosen at preceding meeting. 
Socirban DIOLÓGICA DE Puerro Rico 


, Dr, Heriberto Pagán Sáez, Box 2 San- 

Rico. Meets second Thursday of each 
ne, at 8:00 P.M. at the Puerto Rico Medical e 
tion Bldg. in San Juan. 


BxrrisfÉ COMMONWEALTH or NATIONS 


Association OF RADIOLOGISTS Or THE PROVINCE or Quz- 
BEO 


Secretary, Dr. Pierre Archambault, Hépital Charle Le 
Moyne, 121 Boul. Tascherezu, eld Park, P.Q., 
Canada. Meets four times a year. 

Barrisg IxsrrruTE or RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boula 27,32 Welbeck > 
London, W. 1, d. Meets monthly from Octo 
until May. 


Camapiax Association or Puysicisrs, Division or 
MeprcaL AND BrorocicAr Puysics 
Henorery Secretary Treasurer, Dr. | R.G. Baker, Ontario 
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Cancer Foundation, er Civic Clinic, 1053 Carling 
ps Ottawa B Ont., Canada. 
EDMONTOM AND District RADIOLOGICAL SOCIETY 
S , Dr. L. A. Koller, Suite 360, Professional B 
10830 asper Ave., Edmonton 15, Alberta, Can 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Faoutry or RADIOLOGISTS 


Fe Poni ee Tal Ace fee OF 
1 ndon 2 ual meeting, 
ford, England, July 2-3 


FACULTY or Rotes: Ravi COLLEGE or SURGEONS 

period H. O'Flanagan, F.R.C.P.1., D.P.H., 
trar, Dr. j : ds 123 

St. Stephens Green, Dublin 2, ‘Ireland. 

SEcTion or RADIOLOGY OF THE "RoraL Socixrr or Mxp1- 
CINE (CONFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 4: n s .M. at the Ro al 
ey of Medicine, 1 Wimpole St., London, W. 1, 


CANADIAN Association oF RADIOLOGISTS 
Honorary Secretary, Dr. E. Robert MacDonald, a. 
Honorary Secretary, Dr. Era u Ij Ao p Minim 
merhill Ave., Montreal 25, Que. 
meeting: Palliser Hotel, Calgary, re March 15-19, 
1971. 

Mona RADIOLOGICAL Stupy CLUB 
Secretary o W. Paul Butt, Montreal General Hospital, 
Mon Canada. Meets first Tuesday evening, 
October to Ad 

Sxcriox or RADIOLOGY, CANADIAN MEDICAL Association 
iint) ‚Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

Sociéré Cu ANADIENNE- RANCAISE DE RADIOLOGIE 
Secr. General, Dr. ar Duckett, 1385 es Be 
Talon, ontréal, P.Q., Canada. Meets every third ues- 
day from October to MA ril, 

TORON Se OCIETY Y MENT 

ecretary, Dr rge Wortzman, Toronto Gen osp. 

Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May 

a. OF Raprotoorers or, Ananas M 

onorary Se f neragan, 147 Macquarie 

St. "Sydney, NSW, Australia. 


SOUTH AMERICA 


Asociación eye A > ern 
Secretary, Dr o osca, az IS], 

Cérdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Afiafios, Instituto de Radiologia, 
Urqiza 3100, Rosario, Argentina, Meets monthly on 
second and fourth Fridays at 7:00 P.M. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 
CoLÉGIO BRASILEIRO DE IOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, Sio Paulo, Brazil. 

IEDAD ARGENTINA DE RADIOLOGÍA 

Secretary-General, Dr. Juan R. Heilbuth Pacheco, Santa 
Fe 1171, Buenos Aires. Meets first Wednesday evening, 
April through December. 

SocieDAaD BOLIVIANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de if anciro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von d Av. Brigaderio 


Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
as Ar ey at gico rat. in Sfo Panlo at Av. 
rigadeiro Luiz Antonio 
Socrepap CHILENA DE RADIOLOOÍA 


Secretary, Dr. Ricardo Cortez, Casilla, 13426 Santiago, 
Chile. Meets fourth F riday of each AR A 


ri 
ner ai, 


Barranquilla, Col 


ith. 
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OLDHAM, R. K., and Staas, E. V.: Aseptic 
meningitis following the intrathecal injec- 
tion of radioiodinated serum albumin...... 

Tapper, L., Cıoninı, L., and Brancaro, R.: 
Oculo-palpebral lesions following high-speed 
electron treatment of maxillary sinus tumors 


NECK AND CHEST 


WrıcHT, F. W.: Accidental injection of dionosil 
into the neck during bronchography....... 
Morpny, R. L. H. es al.: Microwave transmis- 
sion of chest roentgenograms............. 
Morrison, W. J., WETHERILL, S., and ZYROFF, 
J.: The acute pulmonary edema of heroin 
OIC lO siue e S a dU ee ER eae 
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wet un disease. oo cle VERE VES RIDE 
Secxer, W. R. H., Jackson, J. A., and Goop- 
wın, J.: Resolution of pulmonary embolism 
SewarD, C. W., Monr, J. A., and Ruoapes, 
E. R.: An outbreak of histoplasmosis in 
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and atypical thoracic manifestations and 
COMPL CANONI o s ien adidas 
GRAINGER, R. G. el al.: Hytrast: experimental 
bronchography comparing two different 
formulations...............- Serer es 
Greyson, N. D., and RoseNTHALL, L.: De- 
tection of postoperative bronchopleural fis- 
tulas by radionuclide fog inhalation....... 
Yano, Y. et al: Myocardial uptake studies 
with Cs and the scintillation camera...... 
FORMANER, G. el al.: Thickening of pulmonary 
valve leaflets following pulmonary artery 
DANCING cea ent ch hE ase ee ne actus 
Lavaurs, G., and Ruano, F.: Complications 
of selective coronary angiography......... 


ABDOMEN 


KELLER, R. J., Worr, B. S., and KHILNANI, 
M. T.: Roentgen features of healing and 
healed benign gastric ulcers.............. 

Iprauim, K. A.: Bilharziasis of the appendix 


LEMAITRE, G. ef al.: Radiologic aspect of 


chronic colitis due to abuse of laxatives; re- 
DOLO 4 63868... ii ees eae 
GLAZER, G., and Jounson, R. H.: Clinical as- 
pects of cholecystoduodenocolic bands. .... 
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ROENTGEN DIAGNOSIS 
HEAD 


OLDHAM, RoBerT K., and Sraas, Epwarp V. 
Aseptic meningitis following the intrathecal 
injection of radioiodinated serum albumin. 
Radiology, Nov., 1970, 97, 317-321. (From: 
Departments of Radiology and Medicine, 
Vanderbilt University Hospital, Nashville, 
Tenn.) 


Two cases of aseptic meningitis following RISA 
cisternography are reported. Less than 2 mg. of al- 
bumin iodinated with 100 microcuries I?! (high spe- 
cific activity RISA) was injected in each case. 

Both cases developed fever and stiff neck within 24 
hours and spinal fluid showed moderate pleocytosis, 
predominantly polymorphonuclear leukocytes in one 
case and all mononuclear cells in the other. Cerebro- 
spinal fluid protein elevations were 254 mg. per cent 
and 83 mg. per cent. 

The symptoms and signs in both cases subsided 
rapidly and no permanent sequelae have been noted. 

In Case 1, pleocytosis occurred after the first 
RISA cisternography and was more pronounced fol- 
lowing the second examination 3 months later, sug- 
gesting an anamnestic response. 

These 2 cases represent an incidence of 3 per cent 
of the authors’ series. Isolated case reports of similar 
cases have appeared in the literature.—Willtam H. 
Roush, M.D. 


Tappel, L., Cıonını, L., and Brancato, R. 
Oculo-palpebral lesions following high-speed 
electron treatment of maxillary sinus tu- 
mours. Clin. Radiol., Oct., 1970, 21, 417-424. 
(From: Departments of Radiology and 
Ophthalmology, University of Florence, 
Italy.) 


The authors report 3 patients who were treated for 
tumors of the maxillary sinus with high-speed elec- 
trons from a 3 mev. betatron including the orbit in 
the irradiated volume. 

In these patients, who were normal prior to ther- 
apy, severe chronic inflammatory changes localized 
mostly in the anterior portion of the bulb developed. 
The lesions were severe enough to result in loss of 
vision and pain which made enucleation of the ir- 
radiated eye necessary. 

Irradiation of the same volume with telecobalt 
beam using a wedge filter technique in 19 patients 
kept under observation for a period of 1 year pro- 
duced no significant changes. 

It is concluded that whenever it is considered nec- 
essary to include the orbit in the volume to be ir- 
radiated, the use of telecobalt with a wedge filter 
technique is preferable to the use of high speed 
electrons.—S. 4. Kaufman, M.D. 
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NECK AND CHEST 


Wricut, F. W. Accidental injection of dionosil 
into the neck during bronchography. Clin. 
Radiol., Oct., 1970, 27, 384-389. (Erom: 
Churchill Hospital, Oxford, England.) 


The unpleasantness of translingual catheteriza- 
tion is avoided by using the cricothyroid route for 
bronchography. Complications of this technique in- 
clude surgical emphysema and injection of contrast 
medium into the soft tissuss of the neck. The latter 
complication is uncommon, but Io cases which have 
been collected over a considerable period of time are 
presented as a guide to management. Other cases 
from previous reports are summarized. 

There were varying degrees of morbidity de- 
scribed including dysphagia, muscle spasm, and 
stiffness of the neck, pain, local tenderness, and 
hoarseness. Tracheostomy was necessary on a pa- 
tient who had a tracheal tumor and 1 patient de- 
veloped stridor. 

In the discussion, the author indicates that this 
complication should never occur if the basic elemen- 
tary rule of making certain that the needle tip at all 
times lies within the trachea before injection is ob- 
served. Aspiration of air after every I to 2 ml. of in- 
jection is the single best criterion to use, and in each 
complication described by the author this air with- 
drawal test was not properly carried out. He does not 
recommend the procedure in patients under 12 years 
of age. 

Treatment of this complication includes hospital 
admission, sedation, and aralgesia, with the attend- 
ing personnel being alert for the possibility of super- 
vening airway obstruction. Most of the symptoms of 
dysphagia and stiffness of the neck improve within a 
few days and the dionosil is usually completely ab- 
sorbed in 2 to 8 weeks.— Robert P. Andrews, M.D. 


Murpuy, Raymonp L. H., BARBER, Doris, 
BROADHURST, ALICE, and Birp, KENNETH T. 
Microwave transmission of chest roentgeno- 
grams. dm. Rev. Resp. Dis., Nov., 1970, 
702, 771-777. (From: Department of Medı- 
cine, Massachusetts General Hospital, Boston, 
Mass.; and Middlesex County Hospital, 
Waltham, Mass.) 


Utilizing a telemedical technique which consisted 
of a 2 way closed circuit television with transmission 
of the signal by a microwave, comparisons were made 
of the interpretations of roentgenograms viewed di- 
rectly and after transmission by the closed circuit 
system. A remotely controlled plubicon camera with 
zoom lens focus control was used to obtain pan- 
oramic and detailed views of each roentgenogram. 

Three observers viewed the roentgenograms by the 
Telediagnosis system assessing each roentgenogram 
independently. After discussion, a panel interpreta- 
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tion was agreed upon and recorded. The panelists 
were asked to describe the roentgenograms with re- 
gard to the presence and extent of abnormalities con- 
sistent with tuberculosis according to standard cri- 
teria. To assess intraobserver variability, the hospital 
radiologist reread the roentgenograms both directly 
and by the Telediagnosis system. There was no dis- 
agreement between the direct interpretation by the 
radiologist and those made by television in go per 
cent of the cases. Minimal disease was not overlooked 
and the principal difference in interpretation was in 
minor variations between minimal and moderately 
advanced, or moderately advanced and far advanced 
disease. Comparing the observations of the panelists 
and the radiologist, there was no disagreement be- 
tween the classifications made in 77 per cent of the 
cases. 

The major difference was the tendency to classify 
disease one category greater in severity than was re- 
corded on the hospital chart. This tendency to “over 
read” the roentgenograms by television was greater 
than “under reading.” 

The capability of the zoom lens was shown to be 
useful in providing increased magnification. 

The control of contrast and brightness on the tele- 
vision monitor allowed accentuation and diminution 
of features on the roentgenograms not easily attain- 
able by conventional roentgenographic methods. 

Observer variability was the principal difficulty 
encountered in this study which made statistical 
evaluation difficult and it was felt that this variabil- 
ity could mask variation due to the Telediagnosis 
system. 

A review of the errors suggested that 1f this varia- 
tion did occur it was small.—-Fames R. Knapp, M.D. 


Morrison, W. J., WETHERILL, S., and ZYROFF, 
J. The acute pulmonary edema of heroin in- 
toxication. Radiology, Nov., 1970, 97, 347- 
351. (From: The Johns Hopkins School of 
Medicine, Baltimore, Md.) 


Heroin addiction in the United States poses an 
ever increasing problem manifested by both the 
growing number of addicts and the increasing social 
and political concern. 

The acute intoxication phenomenon, frequently 
accompanied by characteristic pulmonary edema, is 
being recognized with increasing frequency as one of 
the major complications of heroin usage. 

Thirty-seven cases of heroin-related disease were 
admitted to the Johns Hopkins Hospital between 
January 1964 and April 1969, with 2 of the users 
having required 2 separate hospitalizations. These 37 
patients do not account for the entire hospital experi- 
ence. Thirty-one per cent were male and 6 were fe- 
male; 29 were Negro while 8 were Caucasian. 

Among these heroin users, 19 suffered the acute in- 
toxication syndrome, and in 8 of these severe, but 
rapidly clearing pulmonary edema developed. 
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The roentgenographic appearance of a bilateral 
edema pattern is illustrated. Previous reports have 
emphasized the occurrence of this pattern, sometimes 
with superimposed pneumonic infiltrates accom- 
panying an acute heroin overdose. The edematous 
reaction in the lungs is rapid in onset and most com- 
monly very severe. 

The etiology of the pulmonary edema remains un- 
certain, but the possibility of a hypersensitivity re- 
action seems reasonable.—Gung Eung Kim, M.D. 


WESENBERG, RICHARD L., GRAVEN, STANLEY 
N., and McCape, Epwarp B. Radiological 
findings in wet-lung disease. Radiology, Jan., 
1971, 98, 69-74. (From: Department of 
Radiology, St. Mary’s Hospital Medical Cen- 
ter and the Department of Pediatrics, Uni- 
versity of Wisconsin Medical Center, Madi- 
son, Wis.) 


The lung of a normal term fetus contains approxi- 
mately 80 to 110 ml. of fluid. In the course of a normal 
vaginal delivery, up to one-third of this fluid is ex- 
pressed from the lungs and out of the trachea by 
thoracic compression during passage through the 
birth canal. The remainder of the normal lung fluid 
is rapidly absorbed into the perivascular lymphatics 
and the pulmonary capillaries. The high incidence of 
respiratory distress in infants delivered by cesarean 
section might be due in part to lack of normal tho- 
racic squeeze occurring during vaginal delivery. 

The authors reviewed a series of 20 infants, 12 of 
whom were delivered by cesarean section, and give 
the details of 2 cases. All of these had clinical and 
roentgenographic findings consistent with delayed 
resorption of lung fluid—a condition the authors 
call wet-lung disease. 

In the series, there was an equal sex distribution 
with gestational ages ranging from 32 to 40 weeks, 
with a mean age of 35 weeks. The primary indication 
for cesarean section was ante partum bleeding. 

The clinical pattern observed most often was one 
in which the respiratory rate was normal in the first 
hour of life and gradually increased during the next 
4 to 6 hours. The respiratory rate returned to normal 
in from 12 to 72 hours. None of the infants had heart 
murmurs or clinical signs of congestive heart failure. 
A new finding noted was hypoproteinemia in 9 pa- 
tients in whom serum proteins were determined. 
There were no elevated hematocrits in the series. 
Eighteen of the 20 infants survived with supportive 
care. 

The roentgenographic pattern of wet-lung disease, 
as demonstrated by serial roentgenograms in this 
series of cases, appeared to be quite consistent. The 
earliest findings (on roentgenograms taken at 2 to 6 
hours of age) were a pattern of diffuse bilateral al- 
veolar edema with concomitant hyperaeration of the 
lungs, sternal retraction, and an air bronchogram 
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of the patients and 28 per cent demonstrated com- 
plications. There were contraction secondary to 
fibrosis, cystic disease, atelectasis, pneumothorax, 
pleural effusion, cavitation, and mycetoma forma- 
tion. There was an increased frequency of complica- 
tions among the Negroes. Contraction secondary to 
fibrosis was found in 20 per cent and bullous and 
bronchiectatic air cysts were found in approximately 
one-sixth of the patients. Cavitation can occur with 
a pyogenic infection or tuberculosis in previously 
compromised lung parenchyma, and further necrosis 
and cavity formation can occur. Fibrotic areas may 
undergo necrosis and then cavitate, and infection 
may cause thickening of emphy3ematous bulla walls 
.. and then this acts as, or actually becomes, a cavity. 
Mycetomata were discovered in 10 of the 25 cavita- 
tive cases and 8 of these patients had been treated at 
some time with steroids. The usual organism was 
Aspergillus. There seems to be a consistent relation- 
ship between hemoptysis and mycetoma formation. 
Atelectasis was an infrequent finding and an endo- 
bronchial component of the disease was probably 
necessary for 1t to occur. 

The authors conclude that sarcoidosis patients 
with lymphadenopathy should be closely followed 
in anticipation of pulmonary parenchymal disease. 
The appearance of fibrosis and cyst formation may 
signal a change from a benign to a possibly debilitat- 
ing chronic pulmonary disease. Routine tomography 
is suggested in patients with fibrosis to rule out the 
serious complication of mycetoma formation.— 
Robert P. Andrews, M.D. 


GRAINGER, R. G., CASTELLINO, R. A., Lewin, 
K., and StEIner, R. N. Hytrast: experi- 
mental bronchography comparing two dif- 
ferent formulations. Clin. Radiol., Oct., 1970, 
21, 390-395. (Address: R. G. Grainger, De- 
partment of Radiology, Royal Hospital, 
Sheffield 1, England.) 


The authors found that there are 2 different hy- 
trast formulations available, one of which is marketed 
in North America and another which is marketed in 
France and South Africa. 

The American product is considerably less viscous, 
and it was thought that this might be responsible for 
a reported increased incidence of pneumonia after 
use of the American manufactured hytrast. 

The authors decided to perform a study of bron- 
chography in dogs using French hytrast, American 
low-viscosity hytrast, and dicnosil oily. Segmental 
bronchography was carried out in 22 dogs. They 
found 38 lungs which they considered acceptable for 
the study and the findings in these lungs formed 
the basis of the report. The roentgenographic quality 
of the bronchograms was good in all cases, although 
there was an increase in the degree of alveolarization 
with hytrast of low viscosity (American) and oily 
dionosil. The quality of the study was considered 
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better with both types of hytrast as compared to the 
dionosil. Microscopic changes consisted of pulmonary 
collapse and pneumonia. The amount of consolida- 
tion present was related to the period of post bron- 
chographic survival. Microscopically there was 
bronchiolitis and bronchopneumonia in the animals 
sacrificed in the first 4 days. After this interval the 
presence of a predominantly chronic inflammatory 
reaction was noted, and in a few animals there was a 
mild interstitial fibrosis. 

Histologically the bronchographic media are seen 
as birefringent brown crystals and these crystals were 
found in the interstitial tissues of the animals sacri- 
ficed after 4 days. Some crystals were found also in 
the upper lobes, although these areas of the lung were 
deliberately not injected with contrast medium, in 
order to have them serve as controls for the study. 

The authors could find no significant difference in 
the pathologic response elicited by the 3 contrast 
media, although this does not agree with other re- 
ports. In their discussion, the authors point out that 
using the more viscous hytrast produced a degree of 
improved roentgenographic contrast, but that if one 
lowered the viscosity by dilution, increased alveolar 
flooding occurred. Alveolarization with hytrast is 
undesirable because the underlying chemicals can- 
not be hydrolized in the lung and tend to remain in 
crystal form in the alveoli and small bronchioles, so 
that a foreign body reaction can ensue. The dionosil 
can be hydrolized and the amount which is not ex- 
pectorated is excreted. 

The authors believe that the less viscous American 
manufactured hytrast produces a more rapid bron- 
chogram but at the expense of alveolarization, and 
there is a consequent problem of hytrast crystal re- 
tention in the alveoli. This hypothesis was not con- 
firmed by the animal experiments however; and they 
felt that this discrepancy may be due to the limita- 
tions of pathology and radiology in detecting minor 
changes in response, and also to the small number of 
animals used. They did note the following dif- 
ferences: (1) Three times moresodium carboxymethyl- 
cellulose in the French product as compared to the 
American hytrast; (2) the French product is twice 
as viscous; and (3) the degree of alveolarization is 
greater with the American product because of its de- 
creased viscosity. 

It is concluded that the clinical observations on 
the American hytrast will not necessarily apply to 
the original French product due to their underlying 
differences. Alveolarization is undesirable because 
of the lung’s inability to effectively handle the hy- 
trast in the alveoli, and this should be avoided. The 
French hytrast is of superior radiographic quality.— 
Robert P. Andrews, M.D. 


Greyson, N. Davin, and RosenTHALL, LEON- 
ARD. Detection of postoperative broncho- 
pleural fistulas by radionuclide fog inhala- 
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Pulmonary artery banding is performed in infants ~ 
and children with left-to-right shunts and pulmonary 
hypertension asa palliative procedure, with definitive 
surgery and removal of the band done at a later more 
optimal time. 

This study includes 15 children who did not have 
preoperative selective right ventriculography, but 
who had cardiac catheterization and angiocardiog- 
raphy 1 to 6 years after pulmonary artery banding; 5 
of these were again studied following removal of the 
band and complete surgical correction of the ven- 
tricular septal defect 1 to 2 years previously. 

Normal valve leaflets were observed angiographi- 
cally only in those 2 patients in whom the band was 
15 mm. or more from the pulmonary valve or in the 
single patient in whom the band constriction was 
minimal. Abnormalities included: (a) distinct thick- 
ening of one or all leaflets of the pulmonary valve; 
(b) thickening of the free edge of the valve leaflets 
with distinct nodularity of its free margins; (c) 
pseudodoming of the pulmonary valve; and (d) 
poststenotic dilatation of the pulmonary artery. 

The authors speculate that the band which is too 
tight or too close to the pulmonary valve interferes 
with normal valve motion which may eventually re- 
sult in the above changes persisting after removal of 
the band and hence causing a residual pressure gradi- 
ent. They suggest that, if possible, the band should 
be applied as far distal as possible on the pulmonary 
artery.—L. M. Nikolai, M.D. 


Lavaurs, G., and Rrirrawo, F. Les accidents de 
la coronarographie sélective. (Complications 
of selective coronary angiography.) Ann. de 
radiol., 1970, 13, 667—670. (From: Service de 
Radiologie du Centre Cantini, 60, avenue 
Roland-Garros, 13-Marseille-og, France.) 


Complications of selective coronary arteriography 
tend to decrease with experience, but it is important 
for the entire diagnostic team to be prepared to deal 
rapidly with such events. 

A review of 150 personal cases included 4 cardiac 
arrests after fibrillation, of which 2 were quickly re- 
versed by external massage. Three of the arrests fol- 
lowed right coronary injection; in all 4 there was 
highly intense opacification of the sinus node. In ı 
- fatal case, a catheter had been placed far along the 
left coronary artery; the other patient suffered from 
far advanced myocardial disease. 

Careful catheter positioning, test injection, and 
decreased injection pressure are now used to avoid 
such accidents. 

Rapid reversal of ventricular fibrillation by de- 
fibrillator shock in 3 cases underscored having this 
machine ready for immediate use. 

The rare neurologic complications are usually sec- 
ondary to cardiac accidents. 

Infection, hemorrhage, and thrombosis are hazards 
of the act of catheterization. 


Abstracts of Radiological Literature 


223 


The 5 instances of loss of radial pulse (2 leading to 
surgery) were all encountered in the first 30 studies. 

Finally, possible intolerance of the iodine contrast 
medium is recalled.— Alan E. Oestreich, M.D. 


ABDOMEN 


KELLER, Ruona J., Worr, BERNARD S., and 
Kuınnanı, Mansmo T. Roentgen features 
of healing and healed benign gastric ulcers. 
Radiology, Nov., 1970, 97, 353-359. (From: 
Department of Radiology, The Mount Sinai 
Hospital and Mount Sinai School of Medi- 
cine, New York, N. Y.) 


About 80 per cent of acute gastric ulcers are usually 
superficial in nature and heal rapidly within 2 to 4 
weeks, leaving little or no trace pathologically. These 
ulcers are rarely demonstrable roentgenographically. 
Of the remainder, a number enter the chronic phase, 
and, because they have penetrated through the 
muscularis mucosae and submucosa and in most 
cases have extended into the muscularis propria, are 
usually demonstrable roentgenographically. Healing 
of these ulcers is due to contraction of the muscular 
fibers as wellas bridging by and subsequent contrac- 
tion of fibrous and elastic tissues, leaving a relatively 
small surface area covered by regenerative epithelium 
which is less complex in character and thinner than 
the normal gastric mucosa. 

The size of this residual scar is directly related to 
the size of the original ulcer crater with small ulcers 
leaving only a small dimple while larger ulcers will 
heal leaving a relatively larger flat segment of limited 
distensibility. During the healing process, and often 
for as long as 2 and 5 years following healing of the 
ulcer, and particularly of ulcers on or near the 
greater curvature, a pattern of smooth sharply de- 
fined, radiating folds, extending in tapering fashion 
to the margin of the healing ulcer or scar, is noted. 
Healing ulcers on or near the lesser curvature usually 
do not induce the production of a well defined radiat- 
ing fold pattern. 

The pattern of healing of a benign gastric ulcer 
may be complicated by at least 3 factors: the unusual 
size of the original ulcer crater; the portion of the 
stomach in which it arises; and the chronicity of the 
process. The segment of the gastric wall where the 
residual scar is formed, and which represents the re- 
epithelialized crater, is less pliable, but this may com- 
pletely disappear after 3 or 4 years. Very large or 
chronic ulcers may give somewhat unusual appear- 
ances due to interrupted and uneven closure of the 
mucosal defect simulating superficial carcinoma. 

The differential diagnosis of this residual gastric 
wall deformity should include superficial carcinoma 
of the stomach, and either persistent active, or re- 
current ulcer disease. The ulcer crater in a carcinoma 
of the stomach, if roentgenographically apparent, is 
often irregular and usually ill-defined. If a radiating 
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The Pediatric Renal Study 


Simplifying Difficult Renogram-Renal Scintiphoto Studies 
with the Nuclear-Chicago Pho/Gamma*? 
Scintillation Camera Data-Store/Playback System 


The methodology for simultaneously producing 
renograms and renal scintiphotos with 44 hippuran 
has been well described. Occasionally the upper 
urinary tracts may be in proximity to the bladder or 
an ilial conduit. Positioning with the split-crystal tech- 
nique then becomes difficult. This is particularly so 
in infants, or in patients with ial conduits, cutaneous 
ureterostomies, or transplanted kidneys. An answer 
to these problems, however, exists in the area-of- 
interest specification capabilities of the Nuclear- 
Chicago Pho/Gamma Data-Store/Playback System. 
Data may be collected and stored on magnetic tape 


recording is terminated when the majority of the 
radionuclide has-been-excreted-or-there-is-obvious 
retention of the radionuclide within the renal col- 
lecting system. 

Areas of interest are chosen to encompass the 
kidney or kidneys and to exclude the ureters or un- 
nary bladder. The relative count rates within these 
defined areas of interest can then be graphically dis- 
played by using the Dual-Pen/Chart Recording 
System. 


CASE HISTORIES, Case Study No. 1: A four- 





and then graphicallyrecordecHrom-selected-Tegions 


of interest to exclude activity from-unwanted-regions =-= =- 


in the resultant renograms. 


SETTING UP. The camera is positioned so that 
the organ of interest is closest to the collimator face. 
Thus, in renal studies, the detector head would nor- 
mally be located posteriorly. In renal transplants, 
however, the detector head may be placed ante- 
riorly. The field of view when using the Data-Store/ 
Playback System may include not only the upper 











month-eld-mate-ntantowas-admittedowith-a-severe-— —— 





electrolyte imbalance folowing prolonged diarrhea. 
A cardiac arrest occurred and, subsequentiy, di- 
minished renal function and a urinary tract infection 
were documented. While renal function was grad- 
ually returning to normal, an intravenous urogram 
was unsuccessful due to the collecting system being 





obscured-by-overlying-gastreintestinal-debris-and- 
gas. A radionuclide renogram was therefore re- 
quested. 





urinary tracts but also the bladder or ilia! conduit. 





The proximity of activity within the upper urinary — — 





that within ihe bladderissilustrated in Figure 











Now the exciting prospects of television for use in radiology are 
closer to reality. DMI has replaced video tape with a magnetic disc. 
The result is the new VDR-200 TV recorder that eliminates flicker, 
jitter, broken tape and dirty heads. 

The VDR-200 picture is clear, sharp, steady. 

This new recorder replays a single radiograph as long as it is 
needed. Or it can record and replay up to 400 frames cine-fashion 
at any of four speeds. Or, any of the 400 frames can be played Dack 
and compared to any other single frame. 

Subtraction capabilities for edge-enhancement are built-in. Split- 
image presentations allow close, side-by-side viewing of two radio- 
graphs. In fluoroscopy doses can be substantially reduced. 

To help explore the exciting prospects for this new recorder 
DMI electronic imaging system specialists will work with any radi- 
ologist in developing procedures that may lead to increased effi- 
ciency, accuracy and quality of radiographic analysis. 

For more information write or call Harrison Johnston, DMI, 1400 
Terra Bella Avenue, Mountain View, Calif, 94040. (415) 961-9440. 





















your 


bowel evacuant 


isnt either. 


Maybe you should be using 
ROENTEN." 

For, while no one regimen is 
right for every patient, ROENTEN does 
provide some distinct advantages over 
other bowel evacuants. 


ROENTEN is made from natu- 
rally-occurring senna. Its action is 
gentle and predictable. It works within 
6 hours to produce a well-formed stool 
with little associated griping. And it 
doesn't require the use of additional 
cathartic agents. 


ROENTEN permits good visual- 
ization free of oil droplets and/or fecal 
material. With a clean bowel,the usual 
result of ROENTEN administration, th 
need for repeat enemas and 
exams is greatly reduced. 


ROENTEN, purified | 
senna leaflets, is a chocolate- 
flavored powder which mixes 








readily with water or milk into a pleas- 
ant-tasting drink. An advantage your 
patients will definitely appreciate. 

So if your X-rays aren't what 
you want them to be, ask your 
Mallinckrodt representative about 
ROENTEN. It could make your job a lot 
easier. 

ROENTEN, 2-gram & 3-gram 
strength. 

Contraindications: The usual 
contraindications for catharsis are also 
contraindications for ROENTEN. Not to 
be used when abdominal pain, nausea, 
vomiting or other symptoms of appen- 
dicitis are present. 


W1: 





(senna) 


te VACUA. > 
manufactured for 


Mallinckrodt Chemical Works 


C, St. Louis, Missouri 63160 
@ Pharmaceutica 


What could be more natural? 


SENOGRAPH 


The only 
practice-tested 
mammography 
unit available 
today. 





Seven years ago CGR attacked 
the technical problems of 
mammography with a 
vengeance. 

Contrast. Detail. 

Patient Comfort. 

Examination Time. 

The company designed a 
unit that solved these problems. 

In theory. 

And then in five years of 
practical application. 

Now Senograph is the 
only logical approach to 
mammography. 

High Contrast. Optimum K 
Alpha and K Beta characteristic 
radiation of the Senograph's 
molybdenum target, precise 
filtration using a 30 micron 
molybdenum filter and a 
constant potential generator 
produce a monochromatic 
x-ray beam. 

And, consequently, 
paramount contrast. 

Ultimate Detail. A built-in 
compression device 
immobilizes the breast and 
creates an equal thickness. 

Fractional (0.7mm) focus 
and a stationary, vibration-free 
anode contribute to high 
detail visibility. 





Tomorrow it wil 
still be five year 
ahead of its time 


Patient Comfort. The patient is 
seated comfortably throughout 
the examination. 

Tube and film holder 
assembly rotate thru a full 360° 
for precise positioning and 
accurate quadrant localization. 
Minimal Examination Time. 
There's no waiting between 
X-ray exposures because the 
water cooled x-ray tube can be 
operated continuously. 

Your patient is 
comfortable. Relaxed. 

And responsive. 

Simplified technique 
means excellent results with 
no retakes. 

And, you can 
accommodate all types of 
patients. 

All told, you must reach 
only one conclusion. 

Mammography was a way 
to x-ray the breast. 

But now Senography is the 
only way. 








CGR MEDICAL CORPORATION, 4701 LYDELL ROAD, CHEVERLY, MARYLAND 20781 (301) 322-4200 
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Batches of the material have varied in spe- 
cific activity from 300 to $00 microcuries 
per milligram of albumin. Thus, at a max- 
imum, the patient receives no more than 
10 milligrams of albumin. Other than oc- 
casional complaints of headache and nau- 
sea (which are commonly encountered even 
following diagnostic lumbar punctures and 
conventional myelographies), the patients 
suffered no ill effects from these studies. 
Utilizing the Anger scintillation camera 
fitted with a 4,000 hole high resolution col- 
limator designed for use with low energy 
gamma emitters, the patients were ex- 
amined at 30 minutes, 2 hours, 4 hours, and 
24 hours after injection. In addition to 
scintiphotos of the lumbar and cervical 
spine and the head, external scintillation 
count rates were also tabulated for each 
projection. Peripheral venous blood sam- 
ples were obtained simultaneously and as- 
sayed for radioactivity in a well counter. 


To ensure accuracy and reproducibility of 


counting sites, positioning of the patient 
with respect to the crystal was checked on 
the cathode ray tube of the scintillation 
camera. 

Unless the solution is introduced outside 
the subarachnoid space or later leaks out 
of that space through the puncture hole, 
all of the radioactivity in the early studies 
should be located in the cerebrospinal 
fluid, so that additional shielding of regions 
outside the spinal canal and head was not 
considered necessary. 

However, leakage was a real problem in 
this series, despite monitoring of the needle 
position through the preceding myelogra- 
phy. Serial scintiphotos of the lumbar re- 
gion demonstrated significant activity out- 
side the subarachnoid space in 13 of the 54 
patients (Fig. 1), preventing any meaning- 
ful quantitative studies on these 13 pa- 
tients (Table 1). Often, this leakage was 
not apparent on the 30 minute scintiphotos 
but only became evident on the 2 and 4 
hour studies. The fact that leakage oc- 
curred in 24 per cent of this group of pa- 
tients in whom extraordinary precautions 
were taken to ensure a complete subarach- 


Scinticisternography 


ty 
to 
‘J 


TABLE | 


SCINTICISTERNOGRAPHY IN NORMAL INDIVIDUALS 


Total Patients Studied 54 
Leakage Outside Subarachnoid Space 13 
Ventricular Backflow 3 
Patients Utilized for Quantitative Studies 38 





noid injection of the radioactive material 
suggests that this extravasation is a real 
problem which may cause difficulties in 
interpretation of clinical studies performed 
without such precautions in the evaluation 
of patients with hydrocephalus. 

For the quantitative studies, all regional 
external count rates were normalized to 
the posterior lumbar count rate at 30 min- 
utes. Although mixing of the radioactive 
bolus with the cerebrospinal fluid occurs 
almost instantaneously with subsequent 
migration upward of the radioactivity 
within the spinal canal, physical limitations 
prevented evaluation by the scintillation 
camera earlier than 20 to 30 minutes after 
injection. As a result, the posterior lumbar 
count rate at 30 minutes after instillation 
was selected as the standard or baseline 
and all subsequent count rates were nor- 
malized to this value. The count rate over 
a given area was divided by the posterior 
lumbar count rate at 30 minutes, and the 
resulting percentage was termed the “count 
rate ratio.” All count rates were corrected 
for decay prior to calculating this ratio. 
Technetium ggm has a half-life of 6 hours: 
at 24 hours, only 6 per cent of the original 
radioactivity remains. Thus, it is extremely 
difficult to carry these studies beyond 
hours. 

Activity in 2 cc. aliquots of peripheral 
venous blood was compared with the ex- 
ternal count rate over the posterior cervical 
region at 2 hours, the resulting value being 
known as the “venous blood activity ratio.” 


RESULTS: THE NORMAL SCINTICISTERNOGRAM 


Of the total of 54 studies in the identical 
number of patients, 38 demonstrated a 
composite visual picture which satisfied 
the criteria heretofore accepted as being 
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l'ıG. 3. Case 4. Normal scinticisternograms at 2 hours. The radioactive albumin has ascended into the 
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Vertex 


| 


basilar cisterns (vertical arrows), and some activity is already visualized in the circular sulci and sylvian 


fissures (horizontal arrows). 


- 


this table also indicates a wide range of 
values tor each measurement. For example, 
in 9 cases the rate of progression of the 
radioactivity was considerably more rapid 
than in the group which closely approx- 


imated the mean values. A representative 
case in this group of 9 patients with ra] 
ascent is depicted in Figure 6. In this pa 
tient, the scintiphoto of the posterior head 
at 4 demonstrated 


1 


re 


hours considerable 


TABLE II 


DISTRIBUTION OF INTRATHECAL [ c??? ALBUMIN 


Mean Count Rate Ratics (Per Cent) in 38 Normal Individuals? 


30 min. 2 hr. 4 hr. 24 hr. 
Posterior Lumbar 700 69 (30-120) 50 (9-89) 43 (17-69 
Posterior Cervical 18 (1-49) 2019-75) 24 \4-00) 30 (12-1 
Posterior Head Q (1—42) 23 (6-98) 34 (0-103 OI (2 | 
Anterior Head 26 (5-10) 37 (6-116 04 (36-14 
Lateral Head 20 (4-132) 43 (14-128) 75 (36-165 
Vertex 25 (6—107) 39 (10-153) 79 (43 

* External count rates expressed as percentages normalized to the posterior lumbar rate at 30 minutes and corrected for decay. 


Figures ın parenthesis represent the range of values in this group of 38 individuals. 
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Anterior 








Vertex 


Fic. 5. Case 4. Normal scinticisternograms at 24 hours. The major portion of the activity is located high 
over the cerebral convexities (horizontal arrows) and in the midline longitudinal fissure (vertical arrow). 


sumed by the patient during the course of 
the examination had no relation to this 
lateralization of flow. The remaining 25 
patients showed a symmetric distribution 
of radioactivity over both convexities. 


on the 2 and 4 hour studies. In all 3 cases, 
this ventricular backflow occurred. simul. 
taneous with ascent of activity into the 
cerebral subarachnoid cisterns. By 24 hours, 
however, there was no activity identified 





In addition to the series of 38 presump- 
tive normal studies, 3 additional patients 
demonstrated early appearance of the 
labelled albumin in the cerebral ventricles 


TABLE IV 


INTRATHECAL IC?” ALBUMIN STUDIES— SLOW ASCENT 


Count Rate Ratio (Per Cent) 


Case 6 
so mın.. 2 hr. he 2a hr 
Posterior Lumbar 100 83 70 5n 
Posterior Cervical 7 IO 21 16 
Posterior Head | 6 ly 49 
Anterior Head 6 12 64 
Vertex 7 IO 76 


pictorially in the ventricles in any of these 
3 cases (Fig. 8). 





The venous blood activity ratios reftert 
the absorption of the labelled albumin from 
the subarachnoid space into the blood. 
stream. The mean values for the group of 
38 normal patients are listed in Table v. 
In general, these ratios were directly pro 
portional to the external count rate ratios 
over the head, particularly the measure- 
ment made over the vertex. In particular, 
the venous blood activity ratio at 24 hours 
after injection showed a close correlation 
with the 24 hour external count rate ratio 
over the vertex. However, there were sev- 
eral exceptions to this rule. In the 3 pa 
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Posterior 2 Hrs. Posterior à Hrs. Posterior 24 Hrs. 
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ef al? have demonstrated the inaccuracy 
of hydrostatic pressure readings made 


through the lumbar puncture needle. Thus, 


scinticisternogt raphy has become, in the 
opinion of many investigators, the most 
valid test for the E lagnosis of communicat- 
ing hvdrocephalus. It is therefore most 
important that ilie variations described in 
this group of presumably normal patients 
be included ın the spectrum of normality. 
In particular, transient ventricular back- 
How appears to lie within that spectrum 


Scintietsternog raphy 





i 
ER 
ty 





or at least somewhere short of the fully 
developed clinical syndrome of communi- 
cating hydrocephalus. 

The methods employed in this communi- 

cation are by no means completely quan- 
titative. The data presented are in the form 
of ratios relating activity over a given 
region of the cerebrospinal axis or in the 
peripheral venous blood to baseline count 
rates In the spinal subarachnoid space. 
Thus, an accurate statement of the exact 
a of the radioactive bolus in a 
given area at a given time cannot be ob- 
Ponce from these data. The external count 
rates, pa rticularly in the 4 and 24 hour 
measurements, reflect activity not onlv in 
the cerebrospinal fluid but also in the 
blood, and we have no method to separate 
these two compartments. The venous blood 
activity ratio appears to offer a rough esti- 
mate of the degree of absorption of the 
labelled protein from the subarachnoid 
space into the blood. 

Abbott and Alksne, utilizing iodinated 
albumin (1%), have attempted a more pre- 
cise Measurement of percentage absorption 
by multiplving the concentration of radio- 
activity in an aliquot of plasma bv the 
plasma volume as determined by the RISA 
method. 
experimental animals, normal patients, and 
patients with communicating hydroceph 1a- 


Their results in small groups of 





lic. 9. Anteroposterior supine (brow up) projection 


year oki male 
tran. 


PAS and 


of a pneumoencephalogram in à 61 
who on SODECISTeRHOrA DS y demonstrated 
sient ventricular backHow. The frontal ho 
bodies of the lateral ventricles are markedly di. 
lated. The circular sulci (closed arrows) and the 
pericaliosal cistern (open arrow) are also enlarged, 
and no visualization of sulcı above these regions 
could be obtained despite special effort. 


accuracies of the RISA method of plasma 
volume determination. Furthermore, pre. 
cise percentage absorption studies using 
technetiated albumin would be even less 
accurate since technetiated albumin is 
cleared from the blood stream much more 
rapidly than iodinated albumin. Thus, it 
would seem advisable to avoid using the 
plasma volume in these calculations, but 
rather obtain a ratio relating activitv in 
the spinal subarachnoid space early in the 
examination, when absorption should be 
minimal, to the activity in the venous blood 
at 24 hours. The relatively low venous 
blood activity ratios in oe with trans- 
ient ventricular backflow (Table v) suggest 
that there is diminished a macs oral 
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CONCLUSIONS 
. Quantitative scinticisternographic stud- 
ies in a group of £4 presumably normal in- 
dividuals have established both a mean and 
a range of normal for this examination. 
Significant variations from what has 
ne been accepted as normal have 
been found in this group. These include 
variations in the rate of ascent and ab- 
sorption of the labelled albumin, frequent 
lateralization of flow to one or the other 
side intracranially, and occasional tran- 
sient backflow into the cerebral ventricles. 
Leakage outside the subarachnoid space at 
the site of lumbar puncture was frequent, 
preventing quantitative studies in 13 pa- 
tients (24 per cent ot the total group). 

Jj cmt E LE including both 
3 ictorial and quantitative ex: iminations, Is 
a valid d liagnostic is in the E dion of 
ms rospinal fluid dynamics in normal and 
hydrocephalic a The range of nor- 
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VENTRICULO-VENOUS CEREBROSPINAL 
FLUID SHUNTS* 


ROENTGENOLOGIC ANALYSIS | 


By JEREMY ALTMAN, M.D., t and A. EVERETTE JAMES, Jr., M.D.t 


BALTIMORE, MARYLAND 


HERE has been recent increased in- 

terest and technical improvement in 
treatment of hydrocephalus by ventriculo- 
venous shunts. Radiologists should be fa- 
miliar with the normal roentgenologic ap- 
pearance of these shunts and the manifes- 
tations of attendant complications. Isolated 
reports describing several commonly used 
valve systems have appeared in the liter- 
ature, but no comparison of various valve 
systems and emphasis on their roentgeno- 
logic features could be found.” The pur- 
pose of this communication is to character- 
ize the most common ventriculo-venous 
shunts emphasizing the roentgenologic 
features useful in assessing complications 
and reasons for therapeutic failures. 

There are 3 ventriculo-atrial valve sys- 
tems commonly in use for the treatment of 
hydrocephalus. Fach maintains unidirec- 
tional diversion of cerebrospinal fluid 
(CSF) from the lateral cerebral ventricle to 
the cardiac right atrium. In each shunt sys- 
tem there is a ventricular catheter, one or 
more unidirectional valves, a flushing de- 
vice and a cardiac catheter. 


VALVE SYSTEMS 


I. HOLTER VALVE SYSTEM 


In 1956, John Holter designed a unidi- 
rectional valve system for release of excess 
ventricular fluid into the blood stream. The 
system consists of? (Fig. 1, 4-C): 

1. A radiopaque right angle catheter 
made of silicone rubber for cannulating the 
ventricular system. The catheter tip has 


multiple small side holes for influx of CSF. 

2. A valve assembly consisting of 2 con- 
dom or “fish mouth” check valves of sili- 
cone rubber housed in stainless-steel jackets 
and linked by flexible tubing. 

3. A cardiac catheter made of radiopaque 
silicone rubber tubing connected to the dis- 
tal end of the valve assembly. 

The use of silicone rubber in the valve 
assembly is important because of its prop- 
erties of self-adherence. This adherence al- 
lows the slit-like orifice in the valve cap to 
open at constant pressure and close as soon 
as CSF pressure falls.” Silicone rubber does 
not lose its elasticity; its resistance proper- 
ties remain intact for as long as 8 years after 
implantation.* Another property of silicone 
rubber is that it produces minimal tissue 
reaction. Thrombus formation is also dis- 
couraged by its nonwettable surface.” 

The Holter valve is designed so that the 
system's patency can be tested by com- 
pressing the tubing linking the valves 
against the skull. Normally, fluid can be 
easily forced through the outlet valve and 
cardiac catheter. Following compression, 
the tubing will resume its normal shape 
when fluid is drawn in from the ventricular 
catheter and inflow valve. Inability to 
compress the tubing indicates obstruction 
in the system's distal limb; failure of the 
tubing to resume its normal shape after 
compression indicates obstruction in the 
proximal limb. 

The cardiac catheter of the Holter valve 
is threaded through the common facial vein 


* Presented as a Scientific Exhibit at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, 


Florida, September 29-October 2, 1970. 


From the Department of Radiology, The Johns Hopkins Medical Institutions, Baltimore, Maryland. 

t Resident and Fellow, Department of Radiology, The Johns Hopkins Hospital, Baltimore, Maryland. 

t Advanced Academic Fellow of the James Picker Foundation on recommendation of the Committee on Radiology, National Acad- 
emy of Science, National Research Council. Department of Radiological Sciences, The Johns Hopkins School of Hygiene and Public 


Health, Baltimore, Maryland. 
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VALVE SYSTEMS 
Ventricular 


Caret Connectors 


Reservoir 


twin “fish mouth” valves 
in metallic housing 


metallic, in burr hole 


(optional) 


straight 


sits in distal atrial nylon 


catheter 


silicone rubber, with 
flushing device in burr 
hole 


udenz-Hever straight 


1 


twin ball valves in me- 


talic housing 


metallic, between 
ventricular cath- 


silicone rubber ante- 


chamber proximal to 


Hakim "shepherd's 
crook” 





curve 


valve (optional) 


it connects to the ventricular catheter and 
a tube leading to the valve. The Holter 
valves are metal-encased and connected bv 
a short length of tubing. Thev are charac- 
teristically placed in a subgaleal tunnel be- 
hind the mastoid area, but may be located 
in parietal or occipital areas. The cardiac 
catheter 1s radiopaque and descends in the 
right internal jugular vein and superior 
vena cava to the region of the right atrium, 
Type A ventricular catheters have a con- 
stant diameter; Type B and C taper dis- 
tally. The Holter system can be identified 
by its radiopaque ventricular catheter, 
twin valve housings of uniform metallic 
density connected by a short tube behind 
the mastoid area, and radiopaque cardiac 
catheter. 

The Pudenz-Hever assembly ts charac- 
terized by a straight ventricular catheter 
that is radiopaque only at its tip (Fig. 54; 





eter and ante- 
chamber 


Hakim apparatus (Fig. 6.7; Table 1). A 
small metallic cylinder connects the ven- 
tricular catheter to the radiopaque ante- 
chamber. The valve is similar in roentgeno- 
graphic appearance to the Holter svstem 
but the characteristic oblique distal end 
and ball seat can often be recognized. Me- 
tallic twin valves are linked bv a short con- 
necting tube and usually placed behind the 
mastoid area. The cardiac catheter is ra- 
diopaque and descends in the right internal 
jugular vein and superior vena cava to the 
region of the right atrium (Fig. 6C). In 
identification of the Hakim apparatus, the 
radiopaque curved ventricular catheter con- 
nected to the antechamber, or valves con- 
nected by a small metallic cvlinder are the 
most characteristic features. 

These valve systems have several basic 
components in common. However, the ra- 
diologist can identifv which valve has been 
utilized by the configuration and radioden- 
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hic. 5. GT) Lateral skull roentgenogram. 
Pudenz-Heyer valve system in place 


(arrows). (B) Frontal skull roentgeno- 


Ventriculo-Venous Cerebrospinal Fluid Shunts 








gram. Pudenz-Heyer valve system in 
place. Ventricular catheter tip is densely 
radiopaque (arrows). (C) Chest roent- 
genogram. Radiopaque tip (arrow) of 
Pudenz-Heyer cardiac catheter is seen. 


The position of the ventricular and atrial 
catheters Is very important in the roent- 
genographic assessment. The tip of the 
ventricular catheter should be in the fron- 
tal horn of the lateral ventricle.!? On the 
lateral skull roentgenogram, the radiopaque 
tip should be anterior to the coronal suture. 

The radiopaque tip of the cardiac cath- 
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eter ıs usually positioned at the level of 


inferior aspect of the sixt 


bra on chest roentgenograms tak 
portable unit at the time of the opera- 
tion. Roentgenographic contrast material 
may be instilled into the catheter to im. 
prove visualization during insertion. An- 


other method ıs to fill the catheter with 
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saline and use it as an electrode for place- 
ment by intracardiac electrocardiography.?! 

In addition to examination for catheter 
position and physical integrity of the sys- 
tem, introduction of a radiopharmaceutical 
into the CSF space to image CSF dynamics 
(cisternography) can be utilized to assess 
function. A radiopharmaceutical may be 
placed directly into the shunt and images 
obtained along the shunt pathway and over 
the distal catheter tip in the right atrium. 
To evaluate the entire shunt system in pa- 
tients with communicating hydrocephalus, 
a radiopharmaceutical may be injected in- 
trathecally in the lumbar area and its 
course followed from the lateral ventricles 
into the right cardiac atrıum. In studies of 
this type, the radiopharmaceutical should 
not diffuse across the CSF membrane dur- 
ing the period of the study and must have 
an appropriate effective half life (T#!ASA, 
Tc??» albumin, Y b'** DTPA have been used 
in our laboratory). In patients with non- 
communicating hydrocephalus, the radio- 
pharmaceutical may be injected directly 
into the lateral ventricles. 


DISCUSSION 


The most common clinical use of the var- 
ious shunt systems is in treatment of hy- 
drocephalus. Hydrocephalus refers to any 
condition in which there is an excess of 
cerebrospinal fluid in proportion to the 
cerebral volume. Two general categories of 
hydrocephalus with increased pressure are 
recognized :? 

1. Obstructive, in which there exists a 
mechanical block at some point between 
the lateral ventricles and the outlet for- 
amina of the fourth ventricle. 

2. Communicating, in which no obstruc- 
tion to the flow of cerebrospinal fluid in the 
ventricular system is found. 

In addition, an occult form of hydro- 
cephalus with CSF pressure in the normal 
range but different from that associated 
with brain atrophy or degeneration has 
been characterized by Adams el al.! 

Therapeutic approaches have consisted 
of the extirpation and obliteration of the 
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choroid plexus, a major contributor to the 
formation of cerebrospinal fluid (choroid 
plexectomy), restoring the communication 
between producing and absorbing struc- 
tures (third ventriculostomy, ventriculo- 
cisternostomy), diversion of cerebrospinal 
fluid into extracranial spaces, including the 
mastoid, ureter, pleural cavity, peritoneal 
cavity, subdural space, and shunting CSF 
into the circulatory system.” In the past 
two decades, major advances have been 
made in the development of neurosurgical 
shunts to divert CSF from the lateral cere- 
bral ventricles to the cardiac right atrium. 
The number of patients treated with these 
shunts has greatly increased. 

Gartner, in 1895, suggested that the ven- 
tricles in hydrocephalus could be decom- 
pressed by shunting cerebrospinal fluid into 
the vascular or lymphatic compartment. 
Payr, in 1908, first connected the lateral 
ventricle with the internal jugular vein, and 
reported successful decompression in 3 of 8 
cases. During the next 30 years, various 
investigators met with little success in at- 
tempting to establish shunts to the systemic 
circulation until the work of Ingraham ef 
al. in 1948. Hydrocephalus produced ex- 
perimentally in dogs was treated with a 
polyethylene shunt tube connecting the 
lateral ventricles to the sagittal sinus or su- 
perior vena cava. In the anesthetized state, 
the system functioned well, but obstruction 
of the catheter due to blood clot occurred 
when the dogs awakened. Ingraham e al. 
concluded thata unidirectional valve would 
be necessary to prevent reflux of blood ınto 
the shunt during episodes of increased in- 
trathoracic pressure. 

In 1952, Nulsen and Spitz? reported the 
first successful artificial valve used in a 
shunt system. Two unidirectional stainless- 
steel ball valves connected by a rubber 
pump prevented backflow ın a system that 
diverted CSF from thelateral ventricle into 
the superior vena cava. Holter modified the 
Spitz design in 1956, substituting silicone 
rubber “fish mouth” valves.® 

Ventriculo-venous shunting offers numer- 
ous advantages in the palliation of hydro- 
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PSEUDOANGIOMATOSIS 
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Fic. 2. Case 1. Schematic representation of the arteriographic findings shown in Figure 1. The replenishment 
of the anterior cerebral artery from vessels originating from the ethmoidal branches of the ophthalmic 
artery was obtained in earlier phases than those shown in lügure 1. 


sive mental confusion, dysphasia, and right- 
sided paresthesias which eventually led to her 
admission. 

Upon neurologic examination, she exhibited a 
marked mental confusion and temporal-spatial 
disorientation, expression paraphasias, central 
deficit of the right facial nerve, right hemipare- 
sis prevalent in the upper limb, impairment of 
epicritic sensation and loss of stereognosis on 
the right side of her body. 

Electroencephalogram, brain scanning and 
lumbar puncture gave normal findings. Bi- 
lateral carotid arteriographies were performed 
(Fig. s, 4-D; and 6). 

After treatment with vasodilating drugs, the 
patient made a complete recovery and was dis- 
charged. 


Case 1v. P.L., a 4 year old girl who had been 
delivered 15 days after expected time, showed 
at birth a severe cyanosis and had to be given 
an exchange transfusion because of Rh factor 


incompatibility. During the following years, her 
physical growth was normal but her mental 
development was severely delayed: she suf- 
fered a marked oligophrenia and frequent tem- 
per tantrums which made her a behavior prob- 
lem within the family and at kindergarten. 
Several times she had suffered minor head ın- 
juries without any apparent serious conse- 
quences; only 2 weeks prior to admission, fol- 
lowing a fall, she suffered a clonic Jacksonian 
seizure affecting her right face and upper limb 
and followed by a residual right hemiparesis. 

Upon examination, she showed a total ın- 
ability to speak and to understand, and a 
marked right hemiparesis. An electroencephalo- 
gram revealed a left hemispheric lesion with 
involvement of the deep cerebral structures. A 
left carotid arteriography (Fig. 7, 4-C) was 
done, followed by right cerebral arteriography 
via a retrograde injection into the brachial 
artery (Fig. 8, 4-D; and 9). 

She was discharged in unchanged condition 
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Fig. 4. Case m. Schematic representation of the arteriographic findings illustrated in Figure 3. 


and, 1 year later, re-admitted for a control left 
carotid arteriography (Fig. 10, 4 and B). A 
control electroencephalogram showed no sig- 
nificant change from the one performed 1 year 
earlier. 


DISCUSSION 


There are 3 aspects of the angiographic 
findings of our patients which should be 
considered separately. 

1. Hypoplasia of the internal carotid ar- 
tery with complete stenosis at the supraclinoid 
tract of the siphon. The malformative origin 
of this abnormality appears to be proved, 
in our opinion, by its extension to, and by 
its uniformity through, the full length of 
the vessel—a fact which should rule out an 
acquired disease such as arteritis. The find- 
ings of Brihaye and Dhaene,! Priman and 
Christie, and Van der Zwan and Fossen,” 
which are quite similar to those observed in 
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our patients, would appear to confirm this 
hypothesis. 

2. The abnormal, pseudoangiomatous pat- 
tern with its peculiar features, located at the 
base of the brain near the bifurcation of the 
internal carotid artery, has been inter- 
preted!*!? as a residual of the “rete mira- 
bile” which is characteristic of some mam- 
malian species. In fact, in some animals 
(cat, goat, sheep, ox and pig), in which 
blood is supplied to the anterior part of the 
brain through numerous, thin arterial ves- 
sels in various forms of anastomoses and 
intertwining, originating from branches of 
the external carotid artery (anastomotic 
branch and artery from the internal maxil- 
lary artery, ascending pharyngeal and ac- 
cessory meningeal arteries), a real and true 
"rete mirabile" 1s present. Daniel ef al. and 
Lie? stated that the degree of development - 
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basilar artery and its branches demonstrated in the anteroposterior (7) and lateral (B) views. There i$ a 


dense pseudoangiomatous network supplied by branel 
There is no evident tend 
buta severe stenosis of its supraclinoid tract 15 already 


posterior choroidal arteries. 
The internal carotid artery is still scarcely filled 
visible. (C 


paramedian location, immediately above the carotid 
from the ethmoidal branches. 


territory of the ophthalmic artery and 


circulation along the carotid siphon. Other 
authors!?:9 support a congenital and 
malformative origin of this disease. 

On the basis of the information obtained 
in our cases, we are Inclined to support this 
latter viewpoint.? In 2 of our cases (Cases 1 
and 11), alterations of a definitely malform- 
ative origin were present (the 2 saccular 
aneurysms and the abnormality of the 


and D) A pseudoangiomatous pattern with the 


ves of the 2 posterior cerebral arteries, m ainlv by the 
ency to replenishment of the supratentorial vessels. 


same characteristics can be seen in a deep, 


artery stenosis. There is also a thick network in the 


A/ı tract of the anterior cerebral artery). 
Further evidence is furnished, in our opin- 
ion, by the angiographic appearance of the 
left internal carotid artery in our first a nd 
second patients and of both intern al carotid 
arteries in our third patient, with a u niform 
narrowing of the caliber, begin ning at their 
origin and without any 0 f the-segmental 
narrowings or marginal irregularities which 
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are characteristic of arteritis or of acquired 
arterial thromboses. 

The pseudoangiomatous circulation lo- 
cated along the carotid siphon which, ac- 
cording to supporters of the acquired origin 
of the disease, has the significance of col- 
lateral circulation originating from the an- 
terior choroidal artery, presents such char- 
acteristics as to exclude both dependence 
on the anterior choroidal artery and func- 
tional efficacy as a collateral circulation. 

It should be further noted that, con- 
trary to the patients reported by Maki and 
Nakada,!? and by Kudoh,’® the disease in 
our cases has presented no tendency to 
progression, as proved by the arteriographic 
control studies and by the continuous clin- 
ical follow-up examinations. 

The fact that symptoms of intermittent 
cerebral ischemia did not appear in our first 
3 cases until adult age is, in our opinion, 
insufficient evidence against a malforma- 
tive etiology. It is conceivable that the ab- 
normality of the cerebral circulation be- 
comes clinically evident only when progres- 
sive cerebro-vascular changes, compatible 
with adult life, result in a diminution of the 
functional reserves of the intracranial cir- 
culation. It should be remembered, further- 
more, that the isolated autopsy reports so 
far available! have given no substantial 
contribution to a better knowledge and 
understanding of this condition. 

The hypothesis of a malformative cause 
of this vascular abnormality is thus sup- 
ported, in our opinion, by the association of 
other aspects which are clearly of con- 
genital origin, by the characteristics of the 
stenosis of the internal carotid artery, by 
the features of the pseudoangiomatous pat- 
tern and by the lack of progression of the 
disease. However, some reservations must 
be kept in mind because of the complexity 
of all these angiographic patterns and the 
several differences found in the cases 
hitherto reported in the literature. It is 
possible, for instance, that different etio- 
logic elements may coexist in this condi- 
tion, or that the functional insufficiency of 
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the carotid artery may eventually lead, in 
due time, to collateral circulation patterns 
quite peculiar and unusual. A better expla- 
nation to all these factors will be possible 
onlv after further clinical, angiographic and 
autopsv observations. 


SUMMARY 
Four cases of a peculiar cerebral vascular 
abnormalitv, consisting of hvpoplasia and 
stenosis of the internal carotid arterv, often 
bilateral, and of an unusual pseudoangio- 
matous cerebrel circulation, are reported. 
Such a condition, originally found in 


Japanese paticnts only, has an undeter- 


mined cause. 

The informztion obtained through clin- 
ical and angiographic studies in these 4 
cases seems to favor the hypothesis of a 
congenital and malformative origin of this 


vascular abnormality. 
Giorgio Iraci, M.D. 
Institute of Neurosurgery, University of Padova 


Ospedale Civile 
35100 Padova, Italy 
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Herpes Simplex Encephalitis 207 
showed infiltration with neutrophils and mono- 
cytes and necrosis of vessel walls. Astrocytes 
and microglia were increased, and there was 
demyelinization of adjacent fiber tracts. No 
definite intranuclear inclusions were identified, 
Comment. The falminating course of the pa- 
tient’s ıllness, the temporal lobe mass at an- 
giography, and the gross microscopic findings 


at postmortem examination are all consistent 
with a herpes simplex encephalitis. The virus 


was not isolated, so the diagnosis is presump- 
tive in this case. 
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Case Iv. A 64 year old man developed a 
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ANGIOGRAPHY IN POSTERIOR FOSSA TUMORS OF 
INFANCY AND CHILDHOOD* 


By SAMUEL M. WOLPERT, M.D. 


BOSTON, MASSACHUSETTS 


N MANY medical centers the neuro- 

radiologic investigation of posterior fossa 
tumors in infancy and childhood is con- 
fined to a demonstration of the ventricular 
pathways, usually by pantopaque orair ven- 
triculography. Pneumoencephalography is 
a study carried out with reluctance by 
some in the suspected presence of a pos- 
terior fossa tumor. Following ventriculog- 
raphy many neurosurgeons will perform a 
craniectomy either to make a tissue diagno- 
sis, remove part or all of the tumor or to 
relieve ventricular obstruction. 

In our institution, angiographies are al- 
ways performed as a preliminary investiga- 
tion prior to air studies. The findings on 
angiography determine the next procedure 
to be followed. If ventricular enlargement 
or tonsillar or transtentorial herniation is 
present, ventriculography is performed. 
When neither abnormality is found a care- 
ful pneumoencephalography 1s usually car- 
ried out next. 

This paper will present a series of se- 
lected cases in which the diagnostic yield of 
posterior fossa angiography in the pediatric 
age group 1s demonstrated. 


METHODS 


While posterior fossa angiography in 
adults has become widely accepted as a 
practical procedure,” its relative neglect in 
childhood and infancy is probably largely 
due to difficulties in the performance of 
angiography in this age group. However, a 
series of techniques is available!*1.13.16 and 
with experience angiography of the pos- 
terior fossa can be successfully carried out 
in patients as young as the newborn. In- 
itially, right brachial angiography was our 
procedure of choice. The right brachial ap- 
proach was selected so that in addition to 


visualization of the posterior fossa, an 
assessment of ventricular size could be 
made by visualization of the subependymal 
veins. [he disadvantage of this procedure is, 
however, that in the frontal view the an- 
terior cerebral artery and its branches tend 
to obscure the posterior inferior cerebellar 
artery. As the posterior inferior cerebellar 
artery is one of the more important vessels 
in the elucidation of the cerebellar tumors, 
the disadvantages of this technique soon be- 
cameapparent. Morerecently, transfemoral 
catheterization of the vertebral artery, as 
described by Radner,” and Cronqvist, and 
subsequently by Newton and Gooding!’ for 
the pediatric age group has been adopted. A 
combination of meperidine, promezathine 
and chlorpromazine was generally adequate 
for anesthetic purposes and few cases 
needed general anesthesia. Usually the left 
vertebral artery was selected as the vessel 
was somewhat easier to catheterize than 
the right. Approximately 4-6 ml. reno- 
grafin 60 was injected by hand. In all 
cases, the catheter was subsequently ma- 
nipulated into either common carotid art- 
ery and a further 6-8 ml. renografin in- 
jected. The purpose of this second injection 
was to assess ventricular size. 


RESULTS AND DISCUSSION 
A. INFERIOR CEREBELLAR TUMORS 


Tumors in this group include cerebellar 
astrocytomas, medulloblastomas and epen- 
dymomas. The value of angiography is 
probably greatest in this group due to the 
strategic situation of the posterior inferior 
cerebellar artery. The anatomy of this 
artery has been described by several 
authors, 8107 and the description that 
follows relies considerably on the nomencla- 
ture used by Huang and Wolf.!? 


* From the Department of Radiology, Tufts-New England Medical Center Hoapitals, Boston, Massachusetts. 
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liG. 1. Male 5 years of age. 





(4) Lateral view of the arterial phase of right brachial angiography showing downward displacement of 
the medial tonsillar (open arrow) and retrotonsillar (closed arrows) branches of the posterior inferior cere 
bellar artery. A choroid branch (curved arrow) is displaced anteriorly due to the growth of the tumor pos- 
teriorly and inferiorly in the region of the fastigium of the fourth ventricle. (B) Half axial view of the arterial 
phase shows lateral displacement of the medial tonsillar and retrotonsillar branches (open arrows). The 
choroid branch (closed arrows) is displaced markedly laterally. 


In 1 patient (Fig. 1, 7 and B) the medial 
tonsillar and superior retrotonsillar seg- 
ments were displaced and stretched ın- 
feriorly and laterally. These changes ac- 
cording to Huang and Wolf!" suggested a 
fourth ventricle tumor. At surgery a medul- 
loblastoma originating from the fourth 
ventricle and separating the tonsils was 
found. In another patient (Fig. 2, 4-C), the 
choroid point was not present, the para- 


genograms. In the frontal view marked de- 
viation across the midline of the retro- 
tonsillar segments was seen. The precentral 
cerebellar vein? was displaced anteriorly. 
The inferior vermial vein was displaced 
laterally. At operation, a cerebellar oligo- 
dendroglioma originating from the left 
tonsil was removed. 

In addition to the tumors already men 
tioned, extra-axial leptomeningeal cysts of 











tonsillar segments—were-dtsplaced-lown- 
wards and laterally with an increase in the 
distance between the posterior medullary 
segment and superior retrotonsillar seg- 
ment. However, the proximal vermial seg- 
ments were in the midline suggesting either 
that the mass had not as yet grown to in- 
volve the vermis or that the cerebellar 


hemisphere was infiltrated with tumor. The superior cerebellar artery is stretched and 


the-postertor fossa may present asintertor 
cerebellar hemispheric masses. Their an- 
giographic appearances have been previ 
ously described.?® 


B. SUPERIOR CEREBELLAR TUMORS 


Tumors ın this group include cerebellar 
astrocytomas and medulloblastomas. The 

















latter was suggested by displacement of the 
left inferior vein to the right. At surgery, an 
ependymoma was found growing out from 
the fourth ventricle. In a third patient 
(Fig. 3, 4-C) the superior retrotonsillar 
vermial segment and tonsillo-hemispheric 
segments were draped around a mass lesıon 
which was calcıfled on routine skull roent- 





elevated." Mani and Newton" commented 
that if the tumor is unilaterally situated the 
marginal branch 1s stretched. The venous 
changes to be expected would include an 
terior displacement of the precentral cere- 
bellar vein and stretching of the superior 
vermial vein. When the tumor is large, up- 
wards herniation of the vermis and-brain 
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(4) Lateral view of the arterial phase of left vertebral angiography demonstrates stretching of the su- 
perior vermial branch of the superior cerebellar artery (small arrow) and anterior displacement of the 
basilar artery (large arrow). (B) Lateral view of the venous phase shows upward displacement of superior 
vermial vein (large arrow), anterior displacement of precentral cerebellar vein (open arrow) and anterior 


displacement of pontomesencephalic vein (small arrow). (C) Half-axial view of the arterial phase demon. 
strates displacement of superior vermial branch of left superior cerebellar artery to right of midline (straight 


arrow) and lateral displacement and stretching of the marginal branch (curved arrow). (D) Half-axial 
view of the venous phase shows posterior displacement and tilting of posterior mesencephalic vein on the 
left side. 
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as recorded by brain scintigrams and an | 
additional 10 examples of Dandy-Walker m 
cyst from our teaching files as recorded by | 
angiography. Ihe mean torcular angle was 
found to be 110° with a standard deviation 
of 10°. A range from 88? to 117? was docu- 
mented. À marked difference in the torcular TP ud 
angle between the congenital malformations PATIENTS 
of the posterior fossa and the normal is 
illustrated in Figure r. 

Radionuclide ventriculography and cis- 
ternography were performed with high spe- o 
cific activity 1% human albumin after 85 120 135 185 

| TORCULAR ANGLE 

blocking the thyroid gland with Lugol's DEGREES 
solution. Intraventricular injections of 25 


— ui 


uc and subarachnoid injections of 75 uc 











m NORMALS 250 


CYSTS 19 














liG. 1. Comparison of the angle of the transverse 





; ar Sinuses at the torcular (torcular angle) between 
were followed by multiple scintigrams ın “normal patients” and patients with cystic mal- 
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TABLE II 
PATIENT DATA 
Electroen l'onta 295 
. s , Ale oen- V vC) a- $ : 
Patient Sex Age Symptoms Head Size cular Diagnosis 
= i cephalogram nelle " 
> Angle 
ES Ty F ada O Not done Increased lull 88 Dandy-Walker; 
agenesis of 
corpus callosum 
2. R.D. M zmo. O Normal Increased, Sunken 90° Dandy-Walker; 
dolichocephalic agenesis of 
shape corpus callosum 
3. M.A. M owk: O Not done Increased Sunken 100° Dandy-Walker: 
agenesis of 
corpus callosum 
4 M.O. M 6wk. Seizures Normal Increased lull 110° Dandy-Walker 
£ LE. M 2yr. Psychomotor Dysrhythmia Increased Not 117° Dandy-Walker 
retardation Grade 11. noted 
ataxia Generalized 
delta Grade 1 
6. M.V. F 6yr. Psychomotor Not done Increased Closed 116° Dandy-Walker 
retardation 
seizures 
$031. | |i wk. Seizure Normal Normal Sunken 110° Arachnoid cyst 
8. B.M. F ryr. Seizures Dysrhythmia Increased, Sunken 117° Arachnoid cyst 


(srade ı 


Dysrhythmia 
Grade 11. 
Generalized 


Psychomotor 
retardation 


Smo. 


The transverse sinuses may also be dis- 
placed ina cephalic direction (Fig. 10), but 
this has been an inconstant finding and thus 
is less reliable. Hypoplastic sinuses may not 
be visualized. In infants, the small size of 
the cranial vault may hinder visualization 
of the sinuses due to insufficient resolution 
of the recording system. 

The transverse sinuses can travel along 
the posterior occipital wall before migrating 
anteriorly and thus may appear normal. In 
addition, a false displacement of the sinuses 
may be suggested as a result of malposition. 


dolichocephalic 
shape 


Increased Sunken 111° Arachnoid cyst 


OTHER VIEWS 
The anterior, anterior orbit and vertex 
views were normal in our series. 


RADIONUCLIDE VENTRICULOGRAPHY AND 
CISTERNOGRAPHY 

In 2 patients the Dandy-Walker cyst 
filled readily from a ventricular i injection of 
high specific activity I?! human serum al- 
bumin (Fig. 7; and 8). The subarachnoid 
spaces did not fill from the cyst. 

In ı patient a subarachnoid cyst in the 
posterior fossa was filled from a lumbar in- 


Dandy-Walker Maltormation 
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should not visualize following a radionu 
clide ventricular injection. Such was the 
case in the 2 patients in this series. How- 
ever, this may not be an absolute finding, 
tor the Dandy-Walker malformation has 
been reported with patency of the foramina 


of Magendie.! It has also recently been re- 
ported? that absorption of I?! human serum 
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into position Q. The 3° angle illustrated 
has no special significance, but has been 
arbitrarily chosen to demonstrate the prin- 
ciples involved when using short exposures 
covering only a fraction of a rotation. 

Tt is seen that the unsharpness of the 
projected point P, located well away from 
the midline of the skull, is sufficient to pro- 
duce considerable blurring. On. the other 
hand, the projections, R’ of point R are 
considerably sharper, even though they are 
shown as having been carried through the 
total angle of 107, Therefore, it would seem 
reasonable that points in the lateral aspect 
of the skull may be adequately blurred 
during an extremely short exposure en- 
compassing only a part of a rotation, Al- 


e 


though exposure times of 3 and 4 seconds 


are frequently mentioned in the liter- 





Cerebral Angioautotomography 








Fig, 10. Rotation of a midline point through angle, 
o. Line M-M’ illustrates the central ray passing 
through the axis of rotation, A. Line N-N’ shows 
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Vor, 112, No. 2 Cerebral Angioautotomographv CR 
supine wrth the heat resting on thevcciput disease affecting the micdiine structures of 


and the technique of angioautotomography 
dels an the patient's head by 

T mu. of 1 neces iiie places the axis of ro- 
tation far posteriorlv, well within the pos- 


the brain. 


John A. Goree, M.D. 


Department of Radiology 
Duke University Medical Center 
Durham, North Carolina 27706 





terior fossa. Alteration of the axis-of-rota- 
tion by flexion or extension is technically 


more dificult, primaribv-because-o of—the— 


presence of the needle ın the conn ars 
tery. 
the axis of rotation, the majority of the 
midline structures of the brain will be more 
than 4 cm. removed from the axis. The 
same calculations of New and Webster? 
show that when the midline point under 
conskleration 1s more than 4 cm. removed 
from the axis of rotation, unilateral rota- 
tion; Le, asymmetrically from a plane 
parallel to the film to the side away from 
the film, will give the least unsharpness. 
When the rotation is in the reverse direc- 
tion, from the vertical towards the film, 
much more unsharpness results. In angio- 
autotomography we are dealing with short 
exposure times which will, at random, 


catch the head in one or the other modes of 


inilateral rotation. This is felt to explain, 
at least in part, why varying degrees of 
relative tomogr ra phic m lity are seen in a 


Fria ^oc» OO my Ce gos j- 23 T1 





Because of the posterior location of 
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TUMOR BULGE INTO THE SPHENOID SINUS* 
A ROENTGEN SIGN OF PARASELLAR MENINGIOMA 


By ROGER D. GIFFORD, M.D., JOHN A. GOREE, M.D., and JOHN P. JIMENEZ, M.D. 


DURHAM, NORTH CAROLINA 


T patient with a sphenoid ridge or 
middle fossa meningioma can present 
as a perplexing diagnostic problem. These 
tumors are occult in many instances, and it 
is not unusual to have repeatedly normal 
roentgenologic studies.! Specific plain skull 
roentgenographic changes suggesting the 
diagnosis are reported to be found in only 
about 50 per cent of the cases,® 12:17 

In recent years, 5 patients have been ad- 
mitted to this hospital with only equivocal 
radiodensity in the region of the sphenoid 
wings evident on plain skull roentgeno- 
grams. Tomograms were then obtained 
through the sphenoid structures and a 
smooth tumor mass was found to be bulging 
into the air shadow of the sphenoid sinus. A 
meningioma was surgically verified in each 
case. 

The details of 3 of these cases are pre- 
sented in this report to illustrate the perti- 
nent roentgenographic findings. 


REPORT OF CASES 


Case 1. R.H., a 55 year old white female with 
a I year history of proptosis and decreasing 
vision of the left eye, was admitted to this 
hospital on June 25, 1966. Funduscopic ex- 
amination revealed optic atrophy on the left. 
The findings on skull roentgenograms were 
limited to radiodensity of the left sphenoid 
wings of questionable significance (Fig. 14). 
Tomography (Fig. 18) clearly demonstrated a 
bulge into the left side of the sphenoid sinus. 
Subsequent brain scanning and left carotid 
arteriography showed a huge tumor mass in the 
middle fossa. The patient underwent a left 
frontotemporal craniotomy with resection of a 
large meningioma in the middle fossa. The dural 
attachment extended to the medial two-thirds 
of the lesser wing of the sphenoid and the 
medial half of the middle fossa. The tumor also 
extended backward over the tentorium into the 


posterior fossa as well as forward into the orbit 
and medially into the cavernous sinus. 


Case 11. M.R.P., a 37 year old white female, 
was originally admitted to this hospital on 
March 18, 1965 for evaluation of headache in 
the orbital region of 6 months’ duration with 
visual difficulty and diplopia. In addition, the 
patient had a long history of migraine head- 
aches. She was said to have sustained head 
trauma with a questionable skull fracture at 
the age of 15 years, left mastoiditis at the age of 
16 years, and meningitis at the age of 27 years. 
Examination revealed decreased visual acuity 
of the left eye, slight ptosis, weakness in the 
distribution of the left oculomotor nerve, and 
anisocoria with the left pupil larger than the 
right. Skull roentgenograms and left carotid 
arteriography were normal and the patient was 
discharged with the diagnosis of ophthal- 
moplegic migraine. 

She was re-admitted on October 2, 1967 with 
complaints of left retro-orbital pain, numbness 
of the left side of her face, and visual impair- 
ment. Examination again showed the aniso- 
coria and sensory loss of the fifth cranial nerve 
on the left. Electroencephalogram and brain 
scan were normal. 

Skull roentgenograms revealed a small left 
superior orbital fissure, together with relative 
enlargement and questionable sclerosis of the 
left anterior clinoid process and lesser sphenoid 
wing (Fig. 24). Subsequent tomograms showed 
the sclerosis as noted above together with a 
smooth bulge into the sphenoid sinus on the 
left (Fig. 2B). Left carotid arteriography dem- 
onstrated only narrowing of the internal carotid 
artery in its cavernous portion and pneumo- 
encephalography revealed a slight upward dis- 
placement of the left temporal horn. Left 
frontal craniotomy was then carried out with 
partial resection of a meningioma extending 
over the left greater and lesser wings of the 
sphenoid and extending down over the roof of 
the left cavernous sinus. 


* From the Department of Radiology, Duke University Medical Center, Durham, North Carolina. 
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tumor bulge in the sphenoid sinus, the di- 
agnosis is more uncertain than when hyper- 
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ostosis is present. This combination of 
roentgen changes is demonstrated in Fig- 
ure 4, and B, secondary to an extra- 
dural hemangiopericvtoma at the base of 
the middle fossa which had extended to the 
cavernous sinus. 

We have not seen both hyperostosis and 
a smooth tumor bulge into the sphenoid 
sinus in tumors other than meningioma. 
Tumor bulge into the sphenoid sinus can 
also be found in pituitary adenoma?’ (Fig. 
5). Our cases of malignancy involving the 
sphenoid sinus have demonstrated only ır- 
regular contours of the involved sphenoid 
sinus wall at tomography. This has also 
been the experience of others.” Hyperosto- 


























Fic. g. Chromophobe adenoma. Lateral tomogram 
of sella turcica demonstrating tumor bulge into the 


sphenoid sinus (arrows). Transphenoidal removal. 


RS 


sis of the skull base has been found in osteo- 
blastic metastasis and can simulate changes 





seen in the en-plague meningiomas inthis 
area.» However, a smooth bulge into the 
sphenoid sinus has not been described with 
cancer. À solitary osteoblastic metastasis in 
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BRAIN TUMORS IN CHILDREN WITH NORMAL 
SKULL ROENTGENOGRAMS* 


By HERMAN GROSSMAN, M.D., PATRICIA H. WINCHESTER, M.D., 
MICHAEL DECK, M.D., and PETER GUISTRA, M.D. 


NEW YORK, NEW YORK 


E skull roentgenograms of 50 con- 
secutive children with proven brain tu- 
mors were reviewed because the reported 
incidence of bony calvarial abnormalities of 
70-80 per cent in retrospective studies 
seemed high.*4 

The purpose of this study 1s to emphasize 
the need for further neuroradiographic pro- 
cedures despite normal skull roentgeno- 
grams if the signs and symptoms suggest a 
neoplasm. The possible reasons for the dif- 
ference between the findings in this series 
and those found in the literature are dis- 
cussed. 


RESULTS 


The skull roentgenograms of each patient 
were interpreted independently by 2 or 
more of the authors. Twenty-three of the so 
children with proven brain tumors had 
normal skull roentgenograms. The mean 
age of the patients with normal skull 
roentgenograms was 9 years, whereas those 
children with abnormal skull roentgeno- 
grams had a mean age of 6 years (Fig. 1). 
The difference in age distribution is sta- 
tistically significant (p=0.01). 

The duration of signs and symptoms, be- 
fore the diagnosis of brain tumor was made, 
was 5.7 months for the children with nor- 
mal skulls and 6.4 months for those children 
with abnormal skulls. This slight difference 
is not significant. Patients in both groups 
showed signs and symptoms of headache, 
vomiting, eye signs and gait abnormalities. 

Of the 27 children with abnormal skull 
findings (Table 1) 20 had suture diastasis. 
Eleven of these 20 patients had no other 
changes in the skull. Five children in addi- 
tion to the abnormal sutures had enlarged 


calvaria. Of the 4 remaining patients with 
wide sutures 1 had a demineralized sella, 1 
had calcification in the occipital lobe and a 
large occipital emissary vein and 2 had 
suprasellar calcifications with expanded 
sellae. 

The remaining 7 patients with abnormal 
skull roentgenograms had normal. sutures. 
One child had a calcification of the left 
posterior temporal region with thinning of 
the bone over this area. Two patients had 
enlarged sellae secondary to intrasellar tu- 
mors. One patient had a tumor anterior to 
the third ventricle extending to the supra- 
sellar region causing destruction of the floor 
of the sella and of the posterior clinoids. 
Cranial enlargement with prominent fon- 
tanelles was an isolated finding in 3 infants 
18 months or younger. 

No correlation was noted between the in- 
cidence of abnormal skull roentgenograms 


TABLE I 


CHILDREN WITH BRAIN TUMORS AND 
ABNORMAL SKULL FINDINGS 


Sutural Diastases 20 
No other changes 11 
Enlarged calvarıa 5 

Large fontanelle 2 
Suprasellar calcifications 2 
Calcified occipital tumor and large 

emissary vein I 
Demineralized sella I 

Abnormal Skulls, Sutures Normal 7 
Enlarged calvaria and fontanelle 3 


Intrasellar expansion 
Parasellar tumor with destruction of 

floor of sella I 
Calcification in left posterior tem- 

poral region with thinning of over- 

lying bone I 


* Presented at the Thirteenth Annual Meeting of the Society for Pediatric Radiology, Miami Beach, Florida, September 28, 1970. 
From the Departments of Radiology and Pediatrics, Cornell University Medical College and The New York Hospital-Cornell 


Medical Center, New York, New York. 
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mon change in the skull of children with a 
brain tumor. Calcifications and alterations 
in the sella are also reliable findings. En- 
largement of the bony channel carrying the 
occipital emissary vein over 2 mm. in size is 
occasionally seen as a result of increased 
intracranial pressure. 

The incidence of 54 per cent of abnormal 
skull findings in the children presented in 
this study is lower than reported by 
others.” Prominent convolutional mark- 
ings of the inner table and large vascular 
channels are often seen in normal children. 
Therefore, these findings alone should not 
be considered specific signs of increased 
intracranial pressure.® 

The lower incidence of abnormal skull 
findings in children with brain tumors in 
this series may not only be due to more 
specific criteria but may also be due to 
earlier diagnosis. It is important that a 


Tae II B 


TYPE OF TUMOR 


Abnormal Skulls 
Supratentorial 
Cerebral 5 
Astrocytoma 4 
Ependymoma I 
Sellar and Parasellar f 
Pinealoma 
Craniopharyngioma 
Chromophobe adenoma 
Astrocytoma 
Infratentorial 
Cerebellar 
Medulloblastoma 6 
Astrocytoma 7 
Ependymoma I 
Brain Stem 3 
Glioma 
Astrocytoma I 


27 
10 


hd PD M H 


17 
14 
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Brain Tumors in Children 


JJ! 


neuroradiologic work-up be done in spite of 
normal skull roentgenograms, if there are 
any clinical signs or symptoms to suspect a 
brain tumor. 


CONCLUSION AND SUMMARY 


1, Forty-six per cent of children with 
brain tumors in this series had normal skull 
roentgenograms. 

2, Convolutional markings or increased 
vascularity in the calvaria are unreliable 
indicators of brain tumor. | 

3. No correlation was noted between the 
incidence of abnormal skull roentgeno- 
grams and the location or the histology of 
the brain tumor. 

4. Neuroradiologic work-up should be 
done in all children with suspected brain 
tumor in spite of normal skull roentgeno- 
grams. 


Herman Grossman, M.D. 
Department of Radiology 
The New York Hospital 

525 East 68th Street 

New York, New York 10021 
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bio. 2—Case-Hi—LbEeft-eormmermemrund arteriogram. 0,7) Conventional latera! an giogram. (B) 
Subtraction film. Note enlarged ma xillary artery and angioma in infratemporal fossa, 


in size and this had raised the possibility that the months since the operation the patient’s 
the lesion might be a malignant growth. progress has been satisfactory, 

Left common carotid arteriography showed a 
vascular mass 4 cm. in diameter in the infra- Case v. A 41 year old doctor had an an goma 
temporal fossa, supplied by a greatly enlaı ged ofthe faces n m: tainly on the right side, which had 
internal maxillary artery (Fig. 2, 4 and B). been present since birth. The i right external 


There was early venous drainage into the in- pied artery had been ligated at the age of 
ternal jugular vein. There was no pooling of 29 years. Since then he had required several 
contrast material and the appearances were further operations. These were not preceded by 
those of an arteriovenous malformation. No preoperative ne v. The present admis- 
supply was demonstrated from the right carotid sion was because of severe exsanguinatin g 
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arterial system and there was no evidence of — epistaxes. 

Intracranial extension. As the lesion was cau Sing On examination there was a recurrent an- 
ittle disability, operation was not considered glioma manly van the right nasal orifice n 
necessary and the patient was reassured about nose havi ing been remove ed). There were pul- 











the benign nature of the lesion. u feeding vessels in the i ight lip and maxil. 
larv region. 
Case Iv. A 60 vear ol dwom an-had-a-pain Rd i recht tommon Arot Xd arteriography shewed 


hed a: 


swelling of the tip of her nose for 3 years and the previous ligation of the external carotid 


had had one large nose bleed. On examination artery a NEL anna: 
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POSITIVE CONTRAST ORBITOGRAPHY* 


By WILLIAM N. HANAFEE, M.D.,t ROBERT S. HEPLER, M.D.,t and 
CARL G. COIN, M.D.8 
LOS ANGELES, CALIFORNIA 


Ds water soluble contrast agents 
form a more homogeneous distribution 
and are more readily absorbed than air in 
positive contrast orbitography. Image in- 
tensification fluoroscopic control of retro- 
bulbar injections results in improved safety 
of the procedure and virtually eliminates 
faulty injections. Excessive volumes of con- 
trast material can be avoided. Any local- 
ized areas of nonfilling can be confirmed by 
directing the needle tip to these areas under 
fuoroscopic control. 


HISTORIC REVIEW 


Contrast orbitography began with retro- 
bulbar injections of air by Staunig and 
Herrenschwand in 1927. The injected air 
is slowly absorbed and provides a low 
level of contrast. Tomography in associa- 
tion with pneumo-orbitography improves 
the level of contrast, but leaves consider- 
able uncertainty whether an area of non- 
filling is due to tumor or merely the fact 
that air did not dissect into that particular 
fascial plane. 

Oily opaque media were introduced in 
1927; however, they quickly fell into dis- 
repute because of their tendency to form 
pools and also because of their lack of 
resorption.*'? 

The initial experience of Katz and 
Ledoux in 1935? using water soluble con- 
trast media to determine length of the globe 
proved the relative safety of the procedure. 
In 1953 Pettinati” injected water soluble 
media to localize foreign bodies. 

The procedure began to gain wider 
acceptance following the reports of Cowie 
and Groves! and Lombardi. They made 


carefully planned injections to demonstrate 
specific anatomic fascial planes. These in- 
vestigators established a minimum useful 
concentration of soluble radiopaque con- 
trast agents 1n the range of 17 per cent and 
21 per cent, respectively. 


ANATOMY 


The major usefulness of the technique 
involves investigations behind the equator 
of the globe. Two major fascial planes and 
one muscular fibroelastic envelope are en- 
countered in this region (Fig. 1, Z-C). 
The outer one is the “periorbit,” which is 
in reality, the periosteum of the bones form- 
ing the orbital cavity and continues intra- 
cranially as the dura plane. The inner is 
Tenon’s capsule, or fascia bulbi, which en- 
closes the globe. It extends anteriorly to 
the limbus of the cornea and is attached 
posteriorly to the sheath of the optic nerve. 
An inner layer of this sheath is loosely 
attached to the sclera of the globe to allow 
free movement and becomes deficient at 
the point of emergence of the optic nerve 
from the globe. 

The intermuscular membrane together 
with the extraocular muscles enclose a 
space surrounding the optic nerve within 
the orbit. This space, because of its surgical 
importance, 1s called the “‘central surgical 
space” and contains the optic nerve, fat, 
the ophthalmic artery, the superior oph- 
thalmic vein and small branch vessels and 
nerves. 

The amount of fat contained in the cen- 
tral surgical space will vary considerably 
depending upon the state of nutrition of 
the patient. Patient hydration or localized 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 


From the Departments of Radiology, and Surgery/Ophthalmology, UCLA Center for the Health Sciences, Los Angeles, California. 


T Professor and Chairman, Department of Radiology. 


t Assistant Professor, Department of Surgery/Ophthalmology. 


§ Assistant Professor, Department of Radiology. 
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Vor. 112, No. 2 The Bony Bridge in Otoroentgen Diagnosis : 


ANTRAL CHOLESTEATOMA 





DISEASED MIDDLE EAR WITH DISEASED MIDDLE EAR CAVITY 
FRAGMENTED OSSICLES 


lig. g. The Stenvers projection confirms the changes previously seen, indicating diseased middle ears bi- 
laterally, with fragmented ossicles and bilateral antral cholesteatoma, although, as mentioned in the 
history of this patient, the left side is presently inspissated. 









OLESTEATOMA 












SIGULAR CHAIN SCLEROSIS AND EROSION 
a st E BONY BRIDGE res 





- 


Fic. ic. The changes shown in the previous projections are confirmed in this view where there is seen to be 
disruption of the right ossicular chain with erosion of the bony bridge communicating with an antral 
cholesteatoma. Similar changes are seen on the left side but there was no drainage at the time of this ex- 
amination in the Mayer projection. 
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ABNORMAL MAXILLARY ANTRUM IN SUPERIOR AL- 
VEOLAR RIDGE TUMORS AND GRANULOMAS* 


LMD 





By HARVEY L WILNER, M.D., and MEHDI MAHMOODZADEGA? 


DETROIT, MICHIGAN 


i | HE alveolar arch and bony palate are roof of the mouth and also the floor of the 
rarely involved by neoplasms arising maxillary sinuses.' The term superior alveo- 
either in these structures or in the sur- Jar ridge includes the bony palate, alveolar 





bic. 3. Case ut. (4 and B) There is thinning of the 
outer cortex of the lower lateral aspect of the right 
antrum associated with opacification of this an- 
trum. This is particularly well noted in B. The 
clouding of the right ethmoidal and frontal sinuses 
is possibly secondary to inflammation related to 
the tumor. 





lic. 2. Case i1. (4 and B) Waters’ view. 
Clouding of the inferior portion of the 
left maxillary antrum. There is thin- 
ning of the lateral margin of this an- 
trum. (C) Submento-vertex view. 
Bone destruction of the lateral mar- 
gin of the left hard palate with some 
density seen along the inferior mar- 
gin of this antrum. 











Fic, 4. Case iv, (4 and B) Waters’ projection (4) 
and Waters’ tomogram (B) indicate thickening 
of the mucosa of the right maxillary antrum. 
There is poor definition of the floor of this 
antrum. (C) Submento-vertex view shows lack 
of definition of the right superior ridge and de- 
struction of the foor of the antrum. 


lic. 5. Case v. (4 and B) Waters’ projec- 
tions with (4) and without (B) open 
mcuth. Note the loss of definition of 
theqneciniinterertamineofthetefran- 
trum when compared to—the-normal 


+ pe 


right side, This subtle finding is possibly 
due to invasion by the tumor of the 
bony antrum. (C) This lateral view 
is dificult to interpret with respect to 
any involvement of the lamina of the 
maxillary antrum. 
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ROENTGENOGRAPHIC FINDINGS OF MALIGNANT 
EXTERNAL OTITIS* 


By B. H. KIM, M.D. 
CHICAGO, ILLINOIS 


"qo entity “malignant external otitis” 
was first described by Chandler.! This 
disease usually occurs in elderly patients 
with long-standing and uncontrolled dia- 
betes mellitus. The process follows a ma- 
lignant course as it progresses rapidly to 
involve the middle ear, mastoid and petrous 
pyramid. Once the process has extended 
beyond the limit of the external auditory 
canal, it becomes difficult to control it 
with any kind of treatment. 

Since no description of the roentgeno- 
graphic findings is found in the literature, 
cases of malignant external otitis recently 
seen in our institution are reported. All 5 
cases underwent conventional and tomo- 
graphic examinations of the temporal 
bones. 


REPORT OF CASES 


Case 1. K.R., 73 year old male. This patient 
with a long-standing history of diabetes mel- 
litus and congestive heart failure underwent 
right aural polypectomy and mastoidectomy 
in another hospital for chronic drainage of the 
right ear. At the time of admission, the diabetes 
mellitus was under control with medication, 
but there was persistent drainage from the 
right ear. A radical mastoidectomy was then 
performed. At surgery extensive osteitis of the 
anterior and inferior walls of the external canal 
and middle ear was found. A cholesteatoma 
filled the entire middle ear and external audi- 
tory canal. In addition, there was evidence of 
infection involving the perilabyrinthine cells of 
the petrous apex. After surgery, the drainage 
from the rıght ear persisted, but was not as pro- 
fuse. The patient died at the convalescent home 
shortly after discharge. The cause of death was 
heart failure. 

Roentgenographic findings. A tomographic 
study of the temporal bone was done a few 
days prior to surgery. No abnormality was de- 
tected in the left ear. The findings in the right 


ear were: extensive destruction of the anterior 
and inferior wall of the external auditory canal 
and middle ear cavity; partial destruction of 
the posterior wall of the external canal; and 
diffuse clouding of the mastoid air cells. The 
lateral wall of the attic was intact, but a soft 
tissue mass obliterated the tympanic cavity. 
The tegmen was thinned out, but not dehiscent. 
The facial nerve canal was intact. The lesion 
extended medially along the inferior aspect of 
the petrous pyramid, which appeared under- 
mined, to the jugular fossa (Fig. 1, 4 and B). 


Case 11. M.W., 65 year old female. This pa- 
tient, with a 20 year history of diabetes mellitus, 
was first seen in our clinic complaining of 
severe pain in the left ear and eye of recent on- 
set. Chronic inflammatory changes were noticed 
in her left ear and a polypoid lesion of the ex- 
ternal auditory canal was biopsied. The patho- 
logic examination confirmed chronic inflamma- 
tory changes. Pseudomonas aeruginosa and beta 
hemolytic streptococci (not Group A) were cul- 
tured from the left ear canal. Three months 
after her first visit, she underwent left radical 
mastoidectomy. About 2 months later, the pa- 
tient developed signs of 6th nerve palsy and 
partial sth nerve paralysis with decreased 
corneal reflex. Her condition deteriorated ra- 
pidly and she expired 3 months after surgery. 

The autopsy findings were acute broncho- 
pneumonia and pulmonary edema, tricuspid 
and mitral stenosis with multiple kidney in- 
farction and nephrosclerosis, and left petrositis 
with extensive extradural abscess (Gradenigo’s 
syndrome and mild focal meningitis). 

Roenigenographic findings. The roentgeno- 
graphic examination was performed 1 week 
prior to surgery. No abnormality was detected 
in the right ear. The left ear demonstrated 
destruction of the anterior and inferior wall of 
the external canal with anterior displacement 
of the mandibular condyle. Bone destruction 
and cloudiness were also recognized in the 
mastoid air cells, located around the external 
meatus and above the temporomandibular 


* From the Department of Radiology, Eye and Ear Infirmary of the University of Illinois Hospital, Chicago, Illinois. 
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lic. 1. Case 1. (4) Frontal section of the tomographic examination reveals destruction of the superior wall 
(a), inferior wall (b) of the external auditory canal, and blurring of the superolateral wall of the jugular 


fossa (c). (B) Lateral section shows destruction of the anterior wall (a) and the posterior wall (b) of the 


external canal, and diffuse cloudiness of the mastoid air cells (c). 


joint. The middle ear cavity was cloudy, the 
malleus completely destroyed and the lateral 
wall of the attic eroded, especially anteriorly. 
In addition, the tegmen and adjacent petrous 
ridge appeared ill defined. The first portion of 
the facial nerve canal was not well visualized 
and involvement of this area was questioned. 
The jugular fossa and inner ear structure 
showed no evidence of destruction. À follow-up 
examination was done 2 months after opera- 
tion. The tomograms revealed a surgical defect 
in the left mastoid and middle ear cavitv. How- 
ever, destruction of the inferior aspect of the 
petrous pyramid had developed in the mean- 
time. The medial wall of the jugular fossa was 
partially destroyed (Fig. 2, A-C). 


Case nr M.S., 69 year old female. This 
patient, with long-standing diabetes mellitus and 


hypertension, was admitted to our institution 


yn 


nerve paralysis at the time of admission, but 
signs of left facial weakness developed just 
prior to surgery, Several cultures revealed 
Pseudomonas aeruginosa from both external au- 
ditory canals and occasionally enterococci and 
Staphylococcus aureus. Surgery on the left ear 
was performed first. As the granulation tissue 
was removed the cartilage and bony wall of the 
external canal were found to be intact. The 
facial canal was intact but an abscess cavity 
was found just below the tympanic bone in the 
region of the stvlomastoid foramen. The tym- 
panic membrane was normal. The right ear was 
explored a week later and osteochondritis in- 


4 


volving the inferior canal wall was found. The 


tympanic membrane was intact. The postop- 
erative course was satisfactory and the diabetes 
was brought under control. The patient was 
discharged 2 weeks after the second operation 
with minimal drainage from both ears. 
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RADIOISOTOPIC EVALUATION OF SALIVARY GLAND 
DYSFUNCTION IN SJOGREN’S SYNDROME* 


By DONATO ALARCÓN.SEGOVIA, M.D., M.S., YOLANDA GONZALEZ-JIMENEZ, 


LUIS RENE 


GARZA, M.D., and JORGE MAISTERRENA, M.D. 


MEXICO CITY, MEXICO 


GALIVARY glands, like the thyroid 
gland, can selectively concentrate ele- 
ments of Periodic Group VII and secrete 
them in saliva.** Scintillation scanning of 
salivary glands with technetium 99m (Tc**™) 
pertechnetate has been developed utilizing 
this capability.?9,1912-15 

Of the 3 components of Sjögren’s syn- 
drome (rheumatoid arthritis or other con- 
nective tissue disease, keratoconjunctivitis 
sicca and xerostomia), salivary gland dys- 
function has been the most difficult to 
evaluate, particularly when early or mild. 
The radioisotopic studies presented herein 
were done to gain knowledge on the nat- 
ural history and course of salivary gland 
dysfunction in Sjögren’s syndrome. From 
them we have also developed a simple test 
for the diagnosis of subclinical xerostomia. 


MATERIAL AND METHOD 


Thirty-seven studies were done in 28 pa- 
tients with Sjögren’s syndrome in various 
stages of disease and treatment. Criterion 
for such diagnosis was the unmistakable 
presence of at least 2 of the 3 elements of 
the syndrome. Twenty had definite or 
classical rheumatoid arthritis, 2 had a clini- 
cal picture of rheumatoid arthritis but also 
had demonstrable LE cells, 1 had typical 
systemic lupus erythematosus and I gave 
the history of an episode of arthritis 2 years 
previously but had had no rheumatic 
symptoms since, despite detectable syno- 
vitis in both her knees. All 4 patients with 
xerostomia and keratoconjunctivitis sicca 
but without clinical connective tissue dis- 
order had positive rheumatoid factor. One 
of them had active chronic hepatitis. 

Twenty-one patients had noticed xero- 


stomia and 2 more had acute salivary gland 
enlargement at the time of the study. There 
was or had been salivary gland enlargement 
in 4 of the 21 patients with xerostomia. 
Two other patients began noticing mouth 
dryness 45 and 60 days after the study, 
respectively. 

All but 4 of the 28 patients had kerato- 
conjunctivitis sicca as shown by slit lamp 
studies and Schirmer’s tests.* All 4 had both 
a connective tissue disorder and salivary 
gland involvement. 

Ten studies were done in as many healthy 
volunteers and served as controls. 

Scintigrams were begun 30 minutes after 
the intravenous injection of 1.5 millicuries 
of technetium ggm eluted as sodium per- 
technetate from a Mo?m_Tc’’m generator* 
by flushing with sterile, pyrogen free iso- 
tonic saline. A Pho/Dot linear scannert 
with a 3 by 2 inch crystal and a 61 hole 
collimator was used to scan the head and 
neck from the level of the eyes to below the 
thyroid. 

Paper and photographic registries were 
done simultaneously. Anterior scans were 
done placing the collimator as close to the 
face as the nose permitted and leaving it at 
the same distance throughout the scanning. 
Following completion of the scanning, 
counts were made over each of the parotid 
glands, the roof of the mouth and the thy- 
roid gland at the point of maximum uptake 
in each of these places as shown by the 
paper registry. The patient’s head was then 
turned to the left and the collimator was 
placed 1 cm. over the cheek so as to allow 
it to run freely. This semilateral scan was 


* Farbwerke Höscht A.G., Frankfurt am Main, Germany. 
t Nuclear Chicago, Des Plaines, IH. 


* Presented in part at the Annual Meeting of the American Rheumatism Association, Detroit, Michigan, June 19, 1970. 
From the Immunology Laboratory and Rheumatology Service and the Department of Nuclear Medicine, Instituto Nacional de la 


Nutriciön, Mexico City, Mexico. 
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* Lateral scan. 
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RATIO OF THYROID/PAROTID UPTAKE IN 28 SJÓGREN'S SYNDROME 
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MINUTES AFTER ISOTOPE INJECTION 


Fic. 6. Radioactive counts in saliva at 15 and 60 
minutes after injection of Tc??” pertechnetate in 
Sjögren’s syndrome (31 studies) and normal con- 
trols (10 studies). 


the changing pattern of salivary gland dys- 
function in Sjégren’s syndrome, as shown 
by repeated studies, brings new insight into 
its natural history and the feasibility of its 
being reversed either spontaneously or 
under treatment. These studies also allow 
recognition of salivary gland involvement 
prior to development of clinical xerostomia 
and may therefore afford detection of pre- 
viously unrecognized cases of Sjögren’s 
syndrome and, thereby, its better under- 
standing. 

The single measurement that allowed 
most definite differentiation between Sjó- 
gren’s syndrome patients and normal con- 
trols is the rise in concentration of Tc?9» 
pertechnetate from the 15 to the 60 min- 
ute saliva samples. The 3 patients who had 


no such rise in their saliva had extreme and . 


Alarcén-Segovia & al. 


JUNE, 1971 


long-standing xerostomia and probably 
represent end stages of salivary gland dam- 
age involving the ductular apparatus. 
Concentration of Tc®™ pertechnetate in 
saliva at 15 and 60 minutes is a simple, 
rapid and inexpensive method for diagnosis 
and assessment of salivary gland dysfunc- 
tion associated with Sjögren’s syndrome. 


SUMMARY 


The capability of the salivary glands to 
selectively concentrate elements of Periodic 
Group VII and secrete them in saliva was 
utilized to assess salivary gland function in 
28 patients with Sjögren’s syndrome by 
means of radioisotopic studies following the 
intravenous administration of Tc per- 
technetate. The findings were compared 
with those obtained in 10 normal controls. 

Scintiscans and direct counts over par- 
otid glands showed lower uptake 1n patients 
than in controls. The counts were similar 
over both parotid glands in all controls, 
while there was significant difference of 
uptake between the two glands in many 
patients. Ratios of thyroid/parotid uptake 
were thus higher in most patients than in 
controls. 

Concentration of the isotope in saliva 
diminished from the 15 to the 60 minute 
postinjection samples in all normal con- 
trols, while it increased in all but 3 of the 
patients. All three had extreme xerostomia 
and low salivary gland uptake. 

Repeat studies in 5 patients revealed 
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Fic. 7. Radioactive counts in the saliva of 2 normal 
controls following the intravenous administration 
of 1.0 millicurie of Tc**” pertechnetate. 
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ELEVATED SALIVARY IODINE AND SALIVARY GLAND 
ENLARGEMENT DUE TO IODINATED 
CONTRAST MEDIA* 

By LEE B. TALNER, M.D.,f JOSEPH H. LANG, Px.D., ROBERT C. BRASCH, M.D., 
and ELLIOTT C. LASSER, M.D. 


SAN DIEGO, CALIFORNIA 


ALIVARY gland swelling following the 

intravenous administration of iodin- 
ated contrast media is a rare phenomenon, 
only 8 cases having been previously re- 
ported.'-%7,1% There have been additional 
isolated instances of sialadenopathy oc- 
curring after administration of broncho- 
graphic! and cholecystographic agents.? 

We herein report a patient who de- 
veloped submandibular salivary gland en- 
largement after each of 3 intravenous uro- 
graphic examinations spaced over a 20 
month period. 


REPORT OF A CASE 


A 57 year old male with bilateral polycystic 
kidney disease and advanced renal failure was 
recently started on a chronic hemodialysis pro- 
gram at the University Hospital of San Diego 
County. During the preceding 20 months he 
underwent intravenous urography on 3 oc- 
casions, October 1968, October 1969, and June 
1970. He was azotemic at the time of all 3 
examinations, the blood urea nitrogen values 
being 52, 94, and 124 mg. per cent, respectively. 
The contrast media used were: 1968—90 ml. of 
sodium and methylglucamine diatrizoate as 
renografin 60 per cent (approximately 26 gm. 
of organically bound iodine); 1969—90 ml. of 
sodium diatrizoate as hypaque 5o per cent 
(approximately 27 gm. of bound iodine); 1970— 
300 ml. of sodium diatrizoate as 25 per cent 
hypaque (approximately 45 gm. of bound 
iodine). No unusual reactions were experienced 
immediately following each of these studies, but 
on the third day postinjection each time, he 
developed bilateral, symmetric swelling of the 
submandibular salivary glands. The enlarge- 
ment peaked at the fourth or fifth day, and 


gradually disappeared by the end of 1 week. In 
each instance there was only minimal nuchal 
discomfort and tenderness, with slight dyspha- 
gia and mild localized postprandial ache in 
the submandibular salivary glands. He had no 
skin rash, cough, coryza, excess lacrimation, 
nausea, or vomiting. Peripheral blood was not 
studied for the presence of eosinophilia. He has 
no other history of drug sensitivity, hay fever, 
or contact dermatitis. He has used topical 
lodine-containing solutions and has never dem- 
onstrated sensitivity to them. 

On the third day following his most recent 
intravenous urography (June 1970), at a time 
when he manifested obvious submandibular 
salivary gland enlargement, samples of mixed 
saliva and heparinized blood were obtained for 
total iodine and inorganic iodide determina- 
tions. Total iodine was determined by chloric 
acıd digestion of the sample to convert all 
iodine present to lodate, followed by reaction 
with iodide and titration with thiosulfate using 
starch as the indicator. For the inorganic iodide 
determination, the samples were first depro- 
teinized with trichloroacetic acid. Addition of 
sodium nitrite converted any iodide present to 
iodine (Ij). Iodine was extracted into carbon 
tetrachloride and the carbon tetrachloride was 
titrated with thiosulfate. The results of these 
determinations are shown in Table 1. The 
plasma level of iodine corresponds to a plasma 
diatrizoate (hypaque) concentration of 186 mg. 
per cent. 


DISCUSSION 


Of the 8 previously described patients 
who developed salivary gland enlarge- 
ment after urography, 3 were presumed to 
have normal renal function.” Of these, 
sodium diatrizoate was used in 2 patients, 


* From the University of California, San Diego School of Medicine, and University Hospital of San Diego County, San Diego, 
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TABLE I 


IODINE CONTENT OF PLASMA AND SALIVA 3 DAYS AFTER 
INJECTION OF 300 ML. OF 25 PER CENT 
SODIUM DIATRIZOATE 


Iodine as Iodide 


Total Iodine 

(mg. per cent) (mg. per cent) 
Plasma 112 O 
Saliva 11 4 


and sodium and methylglucamine diatri- 
zoate in the third. Two patients cited by 
Ansell! had parotid gland swelling after 
infusion urographies but other details are 
not known. Harris ef a/.5.recently reported 
3 patients who developed submandibular 
salivary gland swelling after high dose 
urography, but data on renal function were 
not given. 

Since salivary gland swelling is an ın- 
frequent but recognized manifestation of 
iodism or idiosyncrasy to inorganic iodides,’ 
it is logical to ask whether the sialadenop- 
athy due to iodine-containing contrast 
agents is mediated by free iodide. There is, 
to date, no direct evidence that the 
iodine in contrast media, which in vitro is 
tightly bound to the organic ring, will be 
split off from the molecule im vivo. How- 
ever, accurate direct measurements of very 
small amounts of inorganic nonradioactive 
iodide in the plasma are difficult, if not 
impossible, to obtain. 

Human salivary glands, like the thyroid 
gland, are known to concentrate iodide up 
to 100 times the plasma inorganic iodide 
level.5 To date, however, no organic iodine 
has been reported in salivary excretions, 
even when organically bound iodinated 
compounds are circulating in the blood and 
excreted in the urine.*? 

The surprising finding of large amounts 
of total iodine and free iodide in the saliva 
of this patient leads to interesting specula- 
tion about the salivary gland handling of 
contrast media. Three days after the in- 
fusion of 300 ml. of 25 per cent hypaque, 
this patient with severe renal failure had a 
plasma total iodine concentration of 112 
mg./100 ml., corresponding to a plasma 
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diatrizoate concentration of 186 mg./100 
ml. Simultaneously, the saliva contained 
7 mg./100 ml. of organically bound iodine. 
The latter most likely represented intact 
diatrizoate, although this would have to be 
proved. (An attempt was made to docu- 
ment the presence of diatrizoate in the 
saliva by U.V. spectrophotometric analysis 
using the known absorption of diatrizoate 
at 238 u,” but the patient's saliva contained 
interfering substances in this range of the 
ultraviolet spectrum.) 

The chemical determinations of inorganic 
iodide in the saliva revealed the markedly 
elevated concentration of 4 mg./Ioo ml. If 
one assumes a maximum concentrating 
ability for the salivary glands of 100 times 
the Plasma Inorganic Iodide level (PII), 
the PII, by extrapolation, would be ele- 
vated to at least 40 ug./100 ml., a concen- 
tration nevertheless beneath the detecta- 
bility potential of nonradioactive assays. 
Although uremic patients on normal diets 
are known to have an elevated PII, the 
mean values determined by radioactive 
assay are only in the range of 1—2 ug./100 
ml.? Even though there was a presumptive 
elevation of PII and a known elevation of 
salivary inorganic iodide in our patient at a 
time when he manifested signs of iodism, 
one cannot exclude the possibility that the 
intact contrast molecule itself caused the 
salivary gland enlargement. 

In the presence of renal insufficiency, 
nonrena] routes of contrast media excretion 
become quantitatively significant. Opaci- 
fication of the gallbladder and intestines is 
frequently observed after intravenous urog- 
raphy in such patients. It appears now, that 
at least one other extrarenal route of ex- 
cretion exists; f.e., via the salivary glands. 
We are currently measuring plasma and 
salivary iodine and iodide concentrations 
in a series of patients receiving intravenous 
contrast media to further study some of 
these questions. 


SUMMARY 


After each of 3 intravenous urographic 
examinations a patient with advanced renal 
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failure developed salivary gland enlarge- 
ment. 

Total iodine and free iodide concentra- 
tions were measured in mixed saliva and in 
plasma collected while he had sialadenop- 
athy. 

These measurements revealed high con- 
centrations of both organically bound io- 
dine and free iodide in the saliva at a time 


when the plasma diatrizoate level was. 


high. 

The findings suggest secretion of con- 
trast media by the salivary glands, con- 
comitant with the secretion of free iodine 
split off of the organic contrast molecule. 


Lee B. Talner, M.D. 

Department of Radiology 

University Hospital of San Diego County 
225 West Dickinson Street 

San Diego, California 92103 
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BILATERAL NEUROFIBROMA OF THE INTRATHO- 
RACIC VAGUS ASSOCIATED WITH VON 
RECKLINGHAUSEN’S DISEASE* 


By ALEX NEWMAN, LTC, MC,t and STEPHEN K. SO, MAJ, MC} 


FORT ORD, CALIFORNIA 


EUROGENIC mediastinal tumors are 

not uncommon and comprise the ma- 
jority of neoplasms of the posterior medi- 
astinum. Those arising from the vagus nerve, 
however, are rare and may present as a 
mass elsewhere in the mediastinum. In a 
review of the literature Gayola el al.* found 
1g cases of intrathoracic vagus sheath tu- 
mors previously reported, and the authors 
added an additional case of their own. Of 
these 20 cases, 12 were classified as neuro- 
fibromas,!#3-10,3 and, of these, 6 were defi- 
nitely associated with von Recklinghau- 
sen’s disease.!:#.5.%19 In all but one reported 
case,? involvement of the vagus nerve was 
unilateral. 

This report adds another case and repre- 
sents the first example of bilateral neuro- 
fibroma of the intrathoracic vagus nerve in 
a patient with generalized neurofibromato- 
sis or von Recklinghausen’s disease. 


REPORT OF A CASE 


K.W., an 18 year old soldier, was seen on sick 
call in Fort Riley, Kansas, in November 1969 
for low back pain. At this time subcutaneous 
nodules were noted in the upper and lower ex- 
tremities and in the back and on the forehead, 
with pigmented lesions characteristic of café- 
au-lait spots on the trunk. In July 1970 the 
patient was next seen at U.S. Army Hospital, 
Fort Ord, where the above described subcu- 
taneous nodules and pigmented spots were 
again noted. Physical examination of the 
patient was otherwise negative. Laboratory 
studies were normal as were skeletal and skull 
roentgenograms. 

An excisional biopsy of a subcutaneous nod- 


ule on the right thigh was performed on July 
29, 1970; the pathologic report was plexiform 
neurofibroma. 

On the routine preoperative chest roentgeno- 
gram, a bilateral superior mediastinal mass was 
noted, most marked on the left side, adjacent to 
and confluent with the aortic arch (Fig. 1, 4 
and B); tomography delineated the mass in 
greater detail (lig. 1C). On August 24, 1970 a 
left thoracotomy was performed, and the mass 
at the aortic arch was found to be part of the 
vagus nerve which was beaded and nodular in 
appearance. The left recurrent laryngeal nerve 
was also involved. The mass as well as the left 
recurrent laryngeal nerve was resected. The 
surgical specimen was soft and nodular and 
measured 11 cm. in length varying from 0.4 to 
2.2 cm. in diameter (Fig. 2). The histologic re- 
port of the surgical specimen was neurofibroma 
of the vagus nerve (Fig. 3). The right thorax 
was not explored, and, except for a mild degree 
of hoarseness, the postoperative course was 


uneventful (Fig. ıD). 
DISCUSSION 


Neurofibromatosis (von Recklinghau- 
sen’s disease) is a congenital and hereditary 
disease and clinically exhibits multiple 
cutaneous nodules, patches of cutaneous 
pigmentation (café-au-lait spots), and neu- 
rofibromas of peripheral nerves. About 51 
per cent of affected patients exhibit skeletal 
lesions or deformities.’ 

In the chest, neurofibromatosis may be 
manifested as a thoracic mass. The neuro- 
fibroma usually arises from the sheath of 
the root of a spinal nerve or from the sym- 
pathetic chain; it may be confined to the 
spinal cord, or it may extend into the chest 


* From the Radiology Service, US Army Medical Department Activity, Fort Ord, California. 
This material has been reviewed by the office of the Surgeon General, Department of the Army, and there is no objection to its pre- 
sentation and/or publication. This review does not imply any indorsement of the opinions advanced or any recommendation of such 


products as may be named. 


The views of the authors do not purport to reflect the position of the Department of the Army or the Department of Defense. 
T Present Address: Department of Radiology, Maricopa County General Hospital, Phoenix, Arizona. 
$ Present Address: Department of Radiology, Los Angeles County General Hospital, Los Angeles, California, 
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racic mass and is indistinguishable from an 
intrathoracic neurofibroma on the plain 
roentgenogram." 

Of the reported cases of neurofibromas of 
the vagus nerve, only one has been bilat- 
eralized neurofibromatosis or von Reckling- 
hausen’s disease. The present case repre- 
sents the first case of bilateral neurofibroma 
of the vagus nerve associated with von 
Recklinghausen’s disease. 





Neoplasms of the intrathoracic vagus 


| a | NON Fig. 3. Photomicrograph of a section of the surgical 
nerve, like many others in the mediasti- | dis 


specimen showing characteristic appearance of a 


num, usuall y are asymptomatic an d are neurofibroma. The tumor is composed of wavy 
discovered only on routine c hest roentgeno- fibrils of voung collagen. Embedded among the 
grams. Dysfunction attributable to in- wavy fibers are large numbers of nuclei that are 
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plasms, neurofibroma-efthemtrathoracte —— _= a 
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NEUROGENIC PULMONARY EDEMA* 
OBSERVATIONS IN 6 PATIENTS 
By ALVIN H. FELMAN, M.D. 


GAINESVILLE, FLORIDA 


p edema occurs clinically 
in association with a variety of central 
nervous system abnormalities including 
convulsions, trauma, hemorrhage, and neo- 
plasm. Artificial elevation of intracranial 
pressure as well as head trauma, and other 
central nervous system insults have been 
used experimentally to induce similar lung 
changes 2.55.8103 

The roentgenograms of 6 patients, 4 
children and 2 adults, who developed pul- 
monary edema as a result of intracranial 
abnormalities, have recently been studied 
at the University of Florida Hospital. 
While this association has been reported in 
the medical literature, *471912/5 scant at. 
tention has been paid to it in the radiologic 
literature. Since pulmonary edema may 
first manifest itself roentgenographically, 
awareness of this complication in patients 


with central nervous system disease is 
necessary to ensure proper treatment. 


CLINICAL AND ROENTGENOGRAPHIC 
FINDINGS 


Table 1 summarizes the clinical and 
roentgenographic features in these 6 cases. 

In Cases 1 and n (Fig. 1, 4 and B) pul- 
monary edema developed in association 
with severe, fatal head trauma. Case mu 
(Fig. 1C) sustained milder head trauma 
followed by complete recovery. 

Cases Iv, v, and vi developed pulmonary 
edema in association with increased intra- 
cranial pressure. Involvement was pre- 
dominantly on the right side in 2 (Fig. 24; 
and 34) and exclusively right-sided in the 
third (Fig. 44). The cause for this peculiar 
right-sided distribution is unclear at pres- 
ent. In Cases 1v and v the roentgenographic 


TABLE I 


SUMMARY OF CASES 


Case ae cea ad COEM malit System Course of Illness Roentgenographic Findings Outcome 
L D.T 18 yr. Temporoperietal skull Admitted in coma and Normal chest roen ired after 
s fracture decerebrate ty. Blood on admission. Diffuse 1 Salmo. 
128 88. nary edema developed within No autopsy 
100 CC. epid toma 6 hours 
evacuated 
IL T.H to yr, Gunshot wound of right Comatose and areflexic on Diffuse onary edema— ired after 
temporoparietal area admission. Blood pressure tly of the upper IO 
120/70, Pulse 120 bes No autopsy 
II. GJ yr. Head trauma Stuporous but not uncon- Upper lobe pulmonary edema Uneventful 
M scious, Left and right-sided —predominantly left-sided. recovery 
a ber nen Cleared in 24 hours 
recovery. pressure 
110/46, Pulse 100 
IV. D.G. 7 yr. Cerebellar astrocytoma with Headaches for 6 months. Two Cranial sutures widened, ven- Tumor re- 
F secondary hydrocephalus prior to admisalon, tricles dilated. Pulm sected. Alive 
Blood pressure 90/70, Pulse edema present on : ji 8 months 
140. rospinal pres- . 
sure 300 mm. st clear 2 days following 
V, C.B. 22 mo. Post mgitic hydro- Admitted for Increasing Cranial sutures widened. Alive and well 
Tus. Cardiac end of lethargy and ataxia- Pulse Right-sided X 'rngatlis 
V-À shunt placed in right 120. fluid pres- edema cleared following 
ventricle inadvertently sure over soo mm. HO shunt revision 
VL PS. 2 mo. Acute myelomonocytic Admitted for treatment Cranial sutures mark Alive 3 
leukemia with infiltration of leukemia. Following initial widened. Right-sided 
the meninges steroids, patient received nary developed after 3 
allonri ioquani days and resolved 24 
cytosine arabnoside 


* From the Departments of Radiology and Pediatrics, University of Florida Hospital, Gainesville, Florida. 
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of the vagus nerve In neurogenic pulmonary 
edema, both clinically as well as in labora- 
tory animals.*55? In some animal experi- 
ments, neurogenic pulmonary edema could 
be prevented by vagotomy prior to ex- 
perimental trauma.’ Campbell es al? con- 
sidered atropine helpful in reversing neuro- 
genic pulmonary edema in experimental 
animals. Harrison and Liebow? suggest that 
atropine may provide a period of grace dur- 
ing which operative intervention may re- 
lieve the rising intracranial pressure. How- 
ever, Ducker and Simmons? were not able 
to prevent neurogenic pulmonary edema by 
previous cervical vagotomy in animals sub- 
jected to increased intracranial pressure. 

The parenchymal distribution of neuro- 
genic pulmonary edema is unpredictable. 
Richard" found unilateral and bilateral 
upper lobe edema common among his pa- 
tients. Rigler and Surprenant? illustrate a 
patient with isolated left lower lobe edema. 
The 11 cases reported by Ducker* had 
generalized distribution. 

The upper lobe distribution in our 3 pa- 
tients with trauma and the isolated right- 
sided localization in those with chronic in- 
creased pressure are noteworthy, but no 
definite conclusion is apparent. Positional 
factors may be important. 

The treatment of patients with neuro- 
genic pulmonary edema should be directed 
toward prevention and control of seizures 
and relief of increased intracranial pressure 
when present. Atropine may be of help in 
some patients and oxygen and other sup- 
portive measures should be employed.® 
Digitalis, however, may not help and mor- 
phine derivatives are contraindicated since 
they are known to increase intracranial 
pressure.” Intravenous fluid should be ad- 
ministered with care so as not to increase 
the load on an already elevated pulmonary 
venous system. 


SUMMARY 


Patients who sustain head trauma, with 
or without seizures, or who develop in- 
creased pressure for other reasons should be 
suspect for the development of pulmonary 


Alvin H. 


Felman 


June, 1971 


edema. Early recognition may avoid con- 
fusion with congestive heart failure. This 
distinction is of importance since the usual 
drugs used in the treatment of congestive 
heart failure are likely to increase the 
severity of neurogenic pulmonary edema. 


Department of Radiology 
University of Florida Hospital 
Gainesville, Florida 32601 
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VERTEBRAL SCALLOPING IN ACROMEGALY* 


By JACK L. STUBER, M.D.,f and ENRIQUE PALACIOS, M.D.t 


KANSAS CITY, KANSAS 


$ Rx roentgenographic spinal changes 
in acromegaly are well established.3 72% 
However, “scalloping,” that ıs, exaggeration 
of the normal slight concavity of the pos- 
terior surface of the vertebral bodies, has 
not been emphasized. The observation of 
this finding in a number of acromegalıc pa- 
tients stimulated a complete review of our 
material for the purpose of documenting 
the occurrence of scalloping in acromegaly 
and defining its incidence. 


MATERIAL AND METHOD 


Roentgenographic material from 38 well- 
documented acromegalic patients admitted 
to the University of Kansas Medical Cen- 
ter between 1955 and 1969 was reviewed. 
Lateral lumbar spine roentgenograms were 
evaluated and the degree of scalloping 
graded as minimal, moderate and marked. 
Lateral chest roentgenograms or lateral 
thoracic spine studies were also graded, 
since in some of the patients these were the 
only available films. The interpediculate 
distance of the third lumbar vertebral body 
was measured in an attempt to correlate 
the degree of scalloping with enlargement 
of the spinal canal. 

Slight physiologic scalloping is frequently 
present in the population at large; there- 
fore, so random lumbar spines were studied 
as a control group. The presence or absence 
of scalloping was recorded, and the inter- 
pediculate distances were measured. 


TABLE Í 


OCCURRENCE OF THORACIC AND LUMBAR VERTEBRAL 
BODY SCALLOPING IN 38 ACROMEGALIC PATIENTS 


1. Moderate or marked 


scalloping. ¿sas 15/38 or 39 per cent 
2. Minimal scalloping....... 12/38 or 32 per cent 
3. No scalloping............ 11/38 or 29 per cent 


Taste H 


INCIDENCE OF SCALLOPING IN THE 17 ACROMEGALIC 
PATIENTS WITH LATERAL ROENTGENOGRAMS 
OF THE LUMBAR SPINE 


1. Moderate or marked 


scalloping ax ete ees 11/17 or 65 per cent 
2. Minimal scalloping....... 6/17 or 35 per cent 
3. No scalloping............ o per cent 
4. Total scalloping.......... 100 per cent 


RESULTS 


Of the 38 acromegalic patients, 15, or 39 
per cent, had moderate or marked scallop- 
ing (Fig. 1, C and D; Table 1). If the 17 
patients with roentgenograms of the lum- 
bar spine are considered separately, mod- 
erate or marked scalloping was demon- 
strated in 65 per cent and minimal scal- 
loping in 35 per cent; that is, some degree of 
scalloping existed in all the patients ex- 
amined (Fig. 1; Table 11). Of the 21 pa 
tients who had only roentgenograms of the 
thoracic spine, 14 per cent showed moderate 
scalloping, and a total of 48 per cent dem- 
onstrated some degree of scalloping (Fig. 2; 
Table 111). 

Forty-four per cent of the control group 
showed some degree of scalloping (Fig. 1.4; 
Table 1v). In 3 patients the degree was 
considered to be moderate. None of the so 
control patients showed a marked degree of 
scalloping. 

No statistically significant correlation 
between scalloping and widening of the 
interpediculate distance was found. 


DISCUSSION 


Scalloping or erosion of the posterior 
vertebral bodies has been described in a 
wide variety of pathologic entities, includ- 
ing congenital enlargement of the spinal 


* From the Department of Radiology, University of Kansas Medical Center, Kansas City, Kansas. 
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tients. However, scalloping of the vertebrae 
as a common acromegalic feature has not 
been emphasized. ^?» 

The incidence of scalloping of vertebral 
bodies in acromegalic patients appears to be 
much higher than the previous literature 
would indicate. This finding may have 
been overlooked in the past because of the 
emphasis on other spinal changes or be- 
cause lumbar spine roentgenograms were 
not available. In general, the scalloping was 
more severe in those patients with long- 
standing vertebral disease. A few patients 
demonstrated scalloping who had had a rel- 
atively short clinical course. The scalloping 
did not decrease following arrest of the 
disease. 

The pathogenesis of these spinal changes 
is dificult to ascertain. There is a paucity 
of pathologic material. An attempt was 
made to evaluate our autopsy material, but 
unfortunatelv the spine was usually not 
thoroughly examined. Also, the dura and 
connective tissues in the spinal canal were 
not specifically examined. 

Steinbach and associates! theorized that 
scalloping could be secondary to pressure 
erosion from enlarged soft tissues, or could 
be due to modeling and resorption as a 
direct result of elevated growth hormone 
levels. Any hypothesis must take into 
account the permanence of the bony lesions, 
even after the arrest of the disease, and the 
preponderant involvement of the lumbar 
spine. One of the striking findings in 
acromegalv is the exuberant hy perplasia of 
soft tissue structures.“ Hyperplasia of the 
soft tissues of the spinal canal could cause 
scalloping but does not explain w hv this 
sign 1s uncommonly seen in the thoracic 
region. There is some regression of soft tis- 
sue hyperplasia following arrest of the dis- 
ease, but the scalloping does not improve as 
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Fic. 2. Lateral view of the dorsal spine in an acro- 


megalic patient revealing scalloping in. the lower 
portion (arrows). 


not be unreasonable to assume that selec- 
tive bony resorption causes the scalloping. 
Since the other bony changes ın acrome- 
galy are permanent, one would not expect 
the scalloping to regress with the return of 
growth hormone levels to normal. 





one nghe expect-Conneetrve-tissuehyper- 
plasia should cause generalized enlargement 
of the spinal canal, but the interpediculate 
distances were not significantly widened ın 
this series. Selective modeling and resorp- 
tive changes are seen in the extremities, 
particularly in the metatarsals. It would 


SUMMARY 


Roentgenograms of the thoracic and 
lumbar spine of 38 acromegalic patients 
were evaluated to determine the frequency 
of posterior vertebral body scalloping. 

Scalloping was found in a significant 
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number of patients, particularly in the 
lumbar region. The occurrence of this sign 
has not been adequately emphasized in the 
ast. 
Possible pathogenic mechanisms are 
briefly discussed. 


Enrique Palacios, M.D. 

Department of Radiology 

University of Kansas Medical Center 
Rainbow Boulevard at 39th Street 
Kansas City, Kansas 66103 


We would like to acknowledge the sug- 
gestions made in the preparation of this 
paper by Arch W. Templeton, M.D., Chair- 
man, Department of Radiology, University 
of Kansas Medical Center. 
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DEVELOPMENTAL STENOSIS OF A THORACIC VER- 
TEBRA RESULTING IN NARROWING OF 
THE SPINAL CANAL 


By A. F. GOVONI, M.D., C.R.C.P. (C).* 


SAULT STE. MARIE, ONTARIO, CANADA 


REVIEW of the medical literature on 
stenosis of the spinal canal discloses, to 
the best of my knowledge, that reports 
published up to the present have dealt only 
with lesions involving the cervical or the 
lumbar regions. 
A case of spinal canal stenosis involving 
a thoracic vertebra came recently to our ob- 
servation. It apparently is the first to be 
reported. 


HISTORY 


In 1953, Schlesinger and Taveras! 
pointed out that a narrow spinal canal in 
patients with herniated disks could pro- 
duce typical clinical findings and symptoms 
suggesting multiple root and even cauda 
equina compression. 

Pallis e£ ad in 1954, in anatomic and 
roentgenologic studies of the cervical 
spine, found that a narrowing of the spinal 
canal could be produced, among other 
causes, by “osteophytes arising at the pos- 
terior borders of the vertebral bodies.” 
Payne and Spillane” in a later study dis- 
covered that small diameters were found in 
spondylotic spines, and it was felt that “the 
development of myelopathy may also be 
related to the initial size of the canal.” 

In 1963, Epstein ef a/.5 described a case of 
osteophytes in a cervical vertebra in which 
at surgery an unusual narrow spinal canal 
was found. 

Verbiest!*!5 demonstrated that a minus 
variation in the diameter of the spinal 
canal in the lumbar segment could result 
in a compression of the roots of the cauda 
equina. This author regarded the stenosis 
of the spinal canal as a localized and 
limited developmental abnormality. 

Gill and White® reported that in a few 


patients with lumbosacral transitional ver- 
tebrae there was a noticeable reduction in 
the anteroposterior diameter of the spinal 
canal, almost as small as the diameter of 
the normal sacral canal. 

Friedman’ found that in a few cases of 
narrow lumbar spinal canal, a marked 
thickening of the neural arches was present. 

Epstein e al. in a study of low back pain 
and radiculitis noticed that in a few in- 
dividuals the symptomatology and the clin- 
ical findings did not always conform to the 
typical pattern related to the compression 
syndrome produced by osteophytes or her- 
niated disks. Preoperative myelography 
demonstrated single or multiple defects and 
at times a complete block. 


REPORT OF A CASE 


G.H. G7os, female patient, 67 years of age. 
The present illness goes back to 3 months prior 
to admission, when the patient noticed that on 
walking she was dragging her left foot. This 
symptom did not persist. However, since that 
time she had to watch how and where her feet 
were moving. On admission she stated that she 
had a “‘numb, heavy feeling” from her middle 
thoracic spine down both legs. 

The clinical examination showed normal 
fundi, and no abnormalities involving the cra- 
nial nerves. Neurologically, the upper extrem- 
ities were normal. At the level of the upper 
quadrants of the abdomen both temperature 
and pain sensation showed a decrease in inten- 
sity. The upper abdominal reflexes were pres- 
ent, but absent in the lower abdomen. Both 
knee and ankle jerks were exaggerated bi- 
laterally and there was spasticity of both lower 
legs, more on the right, with marked adductor 
spasm. Uncontrolled, spontaneous muscle con- 
tractions of the lower extremities were also 
present, together with loss of position sense. 

Roentgen studies of the thoracic and lumbar 


* Active Consultant Radiologist, The General Hospital, Sault Ste. Marie, Ontario, Canada. 
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with the cases reported in the literature 
and which deal only with spinal canal 
stenosis in the cervical and lumbar verte- 
brae. 


Department of Radiology 
The General Hospital 
Sault Ste. Marie 

Ontario, Canada 


We thank Dr. W. Hutchinson (Depart- 
ment of Surgery, General Hospital, Sault 
Ste. Marie, Ont., Canada), for his kind 
permission to describe this case, and we 
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Dr. B. S. Epstein (Radiologist-in-Chief, the 
Long Island Jewish Hospital, New Hyde 
Park, L. I., USA), in the preparation of this 


report. 
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HEREDITARY MULTIPLE EXOSTOSES* 


REPORT OF A CASE WITH 








A 
faintly visualized arising 
from che arch of C-2 and extending superiorly 
anterior to the neural arch of Cai. There is a 
suspicion of widening of the distance between the 
lateral aspects of the neural arches of C-i and C-2. 


( 4) Lateral cervical spine roentgenogram. 


FIG. 2. 
tubular excrescence is 
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ranken, lr. June, 1951 
| 33 years at the time of diagnosis. Symp- 

toms are those of a slow.v growing spinal 

cord tumor.! 

Published roentgenograms of exostoses 
the thoracic and lumbar spine show 

The exostoses are 


in 
striking abnormalities. 


large and caulifower-like, extending the 
length of two or more vertebral bodies. 


The large size of these tumors makes exact 
Md of their origin. difficult. Zu 
spin: al cord compres ssion arose at the costo- 
vertebral Junction, 

Of the 4 previously ' reported cases of 
cervical exostoses with spinal cord com- 
pression, 2 included roen tgenographic find- 
ings. The exostoses in Slepian and Hamby's 


case? presented as a neck mass, and roent- 





(B) LogEtron of lateral cervical spine at myel- 
ography. The exostosis can ina readily appreciated 


arising from the arch of C-2 


forming chondrodvsplasia) was first de- 
scribed by Stanley in 1849.8 This condition 
usually becomes manifest during childhood 
when bamps on the skeleton are discovered 
by the oatient or a relative. The long bones 
are most frequently involved,—although 
exostoses may form trom any bone pre- 
formed in cartilage. Although Jaffe? states 
that the development of chondrosarcoma 
in multiple exostoses is common (up to 
per cent), Lichtenstein?” feels that it 
occurs in only I to 2 per cent of cases. 
A family history of this disorder c id | be 
elicited in 65 per cent of the cases.? In 
the reraainder the condition arises spon- 
taneously, as in the case reported here: 

Involvement of the spine ıs frequent in 
patients with multiple exostoses (7 per cent 
in one series), but associated spinal cord 
compression is rare. In a 1951 review, Slep- 
ian anc. Hamby” found only g cases in the 
literature and added one of their own. 
Since that time 8 additional cases have 
been recorded. 

Most cases)? t7? have involved 
pression of en pru cord in the thoracic 
or lumbar area, with onlv 4 tumors involv- 
ing the cervical spine? The 


COM 
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genograms revealed A uec a EXOS- 
a thin tubular bon excrescence was seen 
arising from the neural arch of C-2 and 
extending cranially beneath the neural arch 
of the atlas. The visualized bony pedicle 
of the exostosis belied the actual size of the 








Fic. 3. Lateral cervical spine at mvelography. A 


in 
level is seen. 


extradural defect the pantopaque 
column at the C-i C-2 | The sive of the 
defect reflects the presence of the cartilaginous cap 


|" otetnr 








of the putients-previuusly- reported 8 othe exostosts: 
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tumor (as can be appreciated by the rela- 
tively large extradural defect on the myelo- 
gram) because the cartilaginous cap of the 
exostosis had insufficient calcium within it 
to be roentgenologically visıble. In 1968, 
Carmel and Cramer? reported a case of an 
exostosis of C-2 in a 13 year old girl with 
roentgenographic findings similar to those 
in the case reported here. 


SUMMARY 


A case of hereditary multiple exostoses 
in which spinal cord compression by a 
neural arch exostosis occurred is reported 
in a 14 year old female. 

An exostosis impinging on the spinal 
cord is an unusual complication of this 
disease, but the radiologist should be aware 
of its possibility. In the patient with spinal 
cord signs, the offending exostosis should 
be diagnosed with appropriate roentgeno- 
grams and myelographic investigation. 


Arnold L. Vinstein, M.D, 
Department of Radiology 

Indiana University Medical Center 
1100 W. Michigan Street 
Indianapolis, Indiana 46202 
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SKULL IMMOBILIZER AND POSITIONER* 


By RUBEM POCHACZEVSKY, M.D 


n ROORLLY 


I) ROPER immobilization of the skull for 

cerebral arteriography is of the utmost 
importance since the slightest deviation 
from the proper position can be misleading 
and com plica tes interpretation of the arte- 
riogram.! Malpositioning may result in the 





need for repeated injections with the at- 
tendant hazards of increased dose of 


radiopaque medium and prolongation of 
examination time, Skull immobilization, 


however, for Bon periods of time, 
particularly in uncooperative or semi- 


comatose pi atients is not an easy task. 
Several immobilization techniques have 
been used including securing the hend with 


adhesive tape and vacuum head clamps. 
Adhesive tape is clumsy to use, uncom- 


fortable to the patient and inadequate. 
Vacuum head clamps require a large smooth 
surface for the mounting of the vacuum 
cups. Since they are very heavy, thev tend 
to fall when released and are often un. 
rehable. In addition, head clamps cannot 


, and SAMUEL 


YN, NEW 


LEVINE; Ro Te LoT 


YORE 


gles in order to bring the patient’s orbito- 
meatal line perpendicular to the film or to 
any other desired angulation. This ad just- 
ment is made by si imp dy moving a sustain- 
ing cylinder bar to different slots in the Im- 


mobilizer walls. The chin can be fixed by 





means of another movable cylinder b: jar 
runn ing a across m ront of E ane N er 
: sponges : are a to ) preve ent T te El motions 
or rotation of the head within the Immobi- 
lizer. We prefer to use ınflatable bladder 
cushions, since they are disposable and can 
easily be inflated with air. They have built- 
in valves which make the use ofa clam pun 
necessary. They can also be easily inflated 
by means of a syringe with an adapter or by 
means of a CO; tank. The Immobilizer has 
a flat back which allows it to rest firmly on 
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the serial changer or radiographic table. 
For the usual cerebral arteriogram, the 
head is positioned with the orbitomeatal 
line perpendicular to the film and the tube 
is angled 15° toward the feet with the cen- 
tral ray entering 2 inches above the glabella 
and exiting at the occipital protuberance. 


ADVANTAGES 


The following are the advantages of the 
Skull Immobilizer and Positioner: 

It is more comfortable for the patient 
since his head rests, fully supported, on a 
flat inclined shelf. 

Immobilization is accomplished 
quickly and the head’s position can be 
easily readjusted at any time during the 
procedure. 

Effective immobilization of the pa- 
tient’s head facilitates puncture of the 
carotid artery without recourse to addı- 
tional personnel to position uncoopera- 
tive patients. 

Avoids crude methods of immobiliza- 
tion such as strapping or the need to use 
cumbersome vacuum clamps. 

The unit is completely transparent and 
allows unobstructed observation of the 
patient’s eyes, lips and face. 


Rubem Pochaczevsky and Samuel Levine 


June, 1971 


It is completely radiolucent. 

It allows the use of inflatable bladder 
cushions which are more comfortable 
and effective. 


Since the angulation of the head is easily 
accomplished with this device, it is possible 
to decrease or eliminate the angulation of 
the x-ray tube if desired. This is important 
when there is limitation of space or when 
special grids are used, precluding angula- 
tion of the tube. 


SUMMARY 


A new, easy to use, transparent, radio- 
lucent Skull Immobilizer and Positioner, 
with built-in angulator, is described. 

Its use is advocated for cerebral angiog- 
raphy. 


Rubem Pochaczevsky, M.D. 
300 Skillman Avenue 
Brooklyn, New York 11211 


REFERENCE 


I. Kier, E. L., and ScHEcHTER, M. M. Scientific 
exhibit: Criteria for interpreting inadequate 
neuroradiologic studies. Fifty-fifth Annual 
Meeting of the Radiological Society of North 
America, Chicago, Ill., 1969. 


VoL. 112, No. 2 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
RADIUM THERAPY AND NUCLEAR MEDICINE 


Editor: TRAIAN LEUCUTIA, M.D. 


Assistant to the Editor: Kanne to L. KrABBENHOFT, M.D. 


Associate Editors: Russsıı H. MORGAN, M.D., and Epwarp B. D. NEUHAUSER, M.D. 
Consulting Editorial Board: See front cover. 


Published by: CHARLES C Tuomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62703. 


Issued monthly. Annual subscription: United States, Mexico, Cuba, Central and South America, and Canada 
$25.00; other countries, $27.00. Current single numbers, $2.50. Advertising rates submitted on application. Edi- 
torial office, gor Professional Building, Detroit, Michigan 48201. Office of publication, 301-327 East Lawrence 
Avenue, Springfield, Illinois 62703. Information of interest to authors and readers will be found on page ii. 


AMERICAN ROENTGEN RAY SOCIETY 


President: J. F. Roach, Albany, N. Y.; President- 
Elect: T. M. Fullenlove, San Francisco, Calif.; zs? 


Vice-President: R. H. Morgan, Baltimore, Md.; 2nd 


Vice-President: W. B. Seaman, New York, N.Y.; 
Secretary: T. F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322; Treasurer: C. B. Holman, Mayo 


Clinic, Rochester, Minn. „55901 i — 
oac BS, 


Executive Council: a 
R. H. Morgan, T. F. Leigh, C. B. Holman, 22 
Calhoun, R. E. Parks, P. A. Riemenschneider, M. 
Nice, Jr., T. C. E TR H. O. Peterson, S. W. Brown, 

. Leucutia, M. M. Figley, H. Z. Mellins, R. M. 
Scott, S. W. Nelson, R. L. Tondreau, Chairman, 
1648 Huntingdon Pike, re Pa. 1 oe 

Program Committee: T. Y. emen- 
schneider, T. Leucutia, J. C. Coo H. ô. Peterson, 
R. F. Parks, R. L. Tondreau, J. F. Roach, T. M. 
Fullenleve, Chairman, 450 Sutter St., San Francisco, 
Calif. 94108. 

on ee J. L. Gwinn, R. H. Green- 
span, J.O R. N. Cooley, P. A. Riemenschnei- 
der, a Santa Barbara, Calif. 

Finance and "Budget Committee: R. M. Scott, S. W. 
Nelson, B. G. Brogdon, J. M. Dennis, J. D. Calhoun, 
Chairman, Little Rock, Ark. 

Committee on Scientific Exhibits: R. G. Lester, T. F. 
Martin, R. E. Parks, Chairman, Broward Gen. Med. 
Center, Ft. Lauderdale, Fla a, $3316. 

Advisory Committee on cation and iuris 
L. L. Robbins, E. C. Klatte, A. R. Margulis, D. M 
Witten, C. M. Nice, Jr., Chairman, New Orleans, La. 

Representatives on the American Board of Radiol- 
ogy: S. W. Nelson, Columbus, Ohio; C. A. Steven- 
son, Spokan Wash.; ‚and J. F. "Roach, Albany, N.Y. 

Director of Instruction Courses: H. O. Peterson, 
Minneapolis, Minn. 

Manager of the Annual Meeting: Y. C. Cook, LL 14 

3790 Woodward Ave., Detroit, Mich. 48201. Asso- 
ciate Manager: George A. Kling, Detroit, Mich. 

Editor: i Leucutia, 401 Professional Building, 
Detroit, Mich. 48201. ~ 

Ri orsiéntatier on the Board 4 y c ul of the 
American College of Radiolo 

S -second Annual ing: Sh A “Hotel, 
Boston, Mass., September 28-October 1, 1971. 


AMERICAN RADIUM SOCIETY 


President: John V. Blady, Philadelphia, Pa.; 
President-Elect: Antolin Raventos, Davis, Calif.; rst 
Vice-President; Jerome A. Urban, New York, N. Y.; 
2nd Vice-President: Morton M. Kligerman, New 
Haven, Conn.; Secret Jerome M. Vaeth, Saroni 
Tumor Institute, 1600 defe St., San Francisco, 
Calif. 94 Treasurer: Victor A. Marcial, Box 
20581, Rio ER Puerto Rico 00928. 


Executive Committee: Juan A. del Regato, Chair- 
man, Colorado Springs, Se . V. Blady; Antolin 
Raventos; J. A. Urban; Kligerman; J. M 
Vaeth; V. A. Marcial; F. EB Bloedorn; James F. Nolan. 
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FIFTY-THIRD ANNUAL MEETING OF THE 
AMERICAN RADIUM SOCIETY 


po Fifty-third Annual Meeting of the 
American Radium Society was held in 
Mexico City at the María Isabel Sheraton 
Hotel, March 15 to March 18, 1971. A 
total registration of 666 was recorded, 
representing 219 members and the re- 
mainder included guests, ladies and resi- 
dents in training. This attendance was one 
of the largest in the history of the Society, 
attesting to the quality of the Scientific 
Subjects and the attraction of Mexico. 

Dr. James F. Nolan officially called the 
Meeting to order on Monday morning, 
March 15 at 8:30 A.M. He introduced Dr. 
Angel Matute, President of the Academia 
Mexicana de Cirugía, who gave the wel- 
coming address in Spanish. Dr. Jose 
Noriega was gracious enough to translate 
the talk into English. He outlined the 
ancient and colonial history of Mexico and 
stressed the importance of communicating 
knowledge rapidly in modern times. 

Dr. Nolan continued the meeting with 
his Presidential Address with the theme 
of the “Risks and Hazards in the Delivery 
of the Product." He related his own per- 
sonal history in the practice of oncology 
since he attended his first national medical 
meeting in which he participated. This 
meeting was that of the American Radium 
Society at Atlantic City in June, 1942. He 
has been a provider of medical care with 
exposure to ionizing radiations for nearly 
25 years. The total body radiation re- 
celved in a 20 year period was approxi- 
mately co rem without physiologic effects 
which could be attributed to radiation 
injury. He performed a total of 2,029 
radium applications between the years of 
1950 and 1970. Other types of risks and 


hazards attributable to practice, but not 
to radiation, are stress and strain to the 
coronary circulation and to the gastric 
mucosa. The hazard of the malpractice 
suit has only resulted in depositions and the 
threat of a court appearance. Improved 
techniques in radiation protection and 
radiation. delivery, advances in surgical 
techniques, the availability of hormones 
and chemotherapeutic agents and the de- 
velopment of more efficient systems of 
delivery of quality health care will more 
than compensate for the risks and hazards. 

The First Scientific Session, under the 
Chairmanship of Dr. John V. Blady, 
Philadelphia, Pennsylvania, began with a 
Sympostum on Early Carcinoma of the 
Breast. The symposium was moderated by 
Dr. William E. Powers of St. Louis who 
introduced the various speakers on the 
panel. Dr. H. Stephen Gallagher showed 
serial whole organ sections to demonstrate 
multiplicity of invasive nodules along the 
path of a duct. He indicated that hyper- 
plastic epithelium either remained as hy- 
perplastic tissue, developed into carcinoma 
or became non-malignant lesion such as 
papilloma. Dr. John E. Martin of Houston 
pointed out that baseline studies of the 
breast with serial examinations over inter- 
vals of time from 6 months to 2 years have 
provided valuable early information on 
developing cancers within the breast. Dr. 
William Donegon from Columbia, Mis- 
souri favored elective biopsy to high risk 
population and showed statistically a high 
yield of subclinical cancer in the second 
breast when employed for patients with 
lobular cancer. Dr. Aaron G. Fingerhut 
emphasized the team effort at the new 
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After the intermission, Dr. Hans-Ludvig 
Kottmeter of the Radiumhemmet of Stock- 
holm related his experience in diagnosis 
and treatment of carcinoma of the endo- 
metrium. He employs fractional curettage, 
biopsy, lymphography, hysteroscopy and 
hysterosalpingography in determining the 
details of precision diagnosis. The size 
and length of the uterine cavity, and espe- 
cially the microscopic type of lesion, influ- 
ence the treatment. In 1,300 cases treated 
from 1961 to 1965, the over-all survival 
rate was 59 per cent and the actual cure 
rate was 50 per cent. 

Other papers presented in the latter part 
of the morning session included those of 
Dr. John M. Molendyk ez al. on adjunctive 
radiation therapy for breast carcinoma, Dr. 
Norman Simon on a survey of afterloading 
radiotherapy systems with the use of 
cesium 137, and Dr. Bernard Roswit e al. 
on radiation injuries of the stomach, small 
bowel and colon. 

The highlight of individual presenta- 
tions of the meeting was at the close of the 
Tuesday session when the Janeway Lec- 
ture was delivered by Dr. Lauren V. 
Ackerman of Washington University 
School of Medicine of St. Louis. The 
title of the address was “The Pathology 
of Irradiation Effect in Normal and Neo- 
plastic Tissue.” Following a brief review 
of his early experiences as a pathologist, 
mingled with interesting anecdotes, he re- 
lated the gradual evolution that took place 
in his own thinking processes in correlating 
the effects of irradiation in normal and 
neoplastic tissue. He emphasized that the 
pathologist must have certain critical in- 
formation relating to details of radio- 
therapy technique in order to assess the 
status of tissues following treatment. He 
thought that the most important factor in 
radiation therapy was to preserve as good 
a blood supply to the irradiated tissue as 
possible, for if there was profound vascular 
change, there would be necrosis. He sup- 
ported these statements by illustrations 
with numerous microscopic sections and 
by frequent references to published mate- 
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rial. He also enlarged on his thesis by 
presentation of several case reports. He 
concluded by saying that both the radia- 
tion therapist and pathologist need each 
other in the estimation of the effects 
of irradiation. on normal tissue and 
cancer. 

A strong clinical orientation ıs needed by 
both: they can work together in the labora- 
tory on problems relating to tumor growth, 
host immunity, and cell renewal systems. 
Through such combined studies, informa- 
tion can be rapidly accumulated that can 
be used in man. 

In the early evening, a reception was 
held for all the members and guests in the 
Salon de Fiestas of the Hotel, the host 
being The Atomic Energy of Canada, Ltd. 
Later in the evening, the Annual Banquet 
was held in the Salon Independencia. Dr. 
James F. Nolan, President, introduced the 
members and wives at the Speakers’ table 
and presented Dr. Ackerman with the 
Janeway Medal. Entertainment followed 
with presentations of native dances by local 
dancing teams. 

The Third Scientific Session was called 
to order on Wednesday morning by Dr. 
Antolin Raventos, Davis, California, who 
acted as Chairman. A Symposium on the 
Multidisciplinary Approach to Hodgkin's 
Disease was moderated by Dr. Frederick 
W. George, III of Los Angeles and the 
panelists were Professor Sir David W. 
Smithers, Dr. Henry S. Kaplan of Stan- 
ford, Dr. Ralph E. Johnson of the National 
Cancer Institute and Dr. James Nickson 
of Michael Reese Hospital. These speakers 
presented the protocols followed in their 
institutions. The importance of histologic 
classification was emphasized in deter- 
mining the management of the disease and 
the need for splenectomy in classifying the 
stage. The approach to management re- 
quires the skills of the pathologist, diag- 
nostic radiologist, surgeon, radiotherapist 
and chemotherapist. A revolution in knowl- 
edge of Hodgkin’s disease has taken place 
in recent years. 


Following intermission, the morning 
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session continued with a presentation by 
Dr. J. G. Holt ef al. on dosimetric con- 
sideration in the interstitial use of en- 
capsulated [ sources. He showed that 
the physical characteristics reduced con- 
siderably the radiation hazards to per- 
sonnel. Dr. Vincent P. Collins ef al. from 
Houston reviewed a study of anatomy and 
dosimetry in the treatment of carcinoma 
of the uterus. This study is directed to a 
quantitative correlation of computer dosim- 
etry and pelvic anatomy. Dr. Frederick 
W. George, III e al. of Los Angeles ex- 
pressed their views on an integrated radio- 
therapy system utilizing semiautomated 
devices with punch-card control of a cobalt 
60 telecurietherapy unit. Computer assis- 
tance is used to integrate the clinical 
teaching and research functions. Dr. H. E. 
Johns of Toronto described a matrix dosim- 
eter for high energy radiotherapy ma- 
chines. A multiple dosimeter containing 49 
ionization chambers covers a desired area 
to monitor the beam from a 35 mev. linear 
accelerator. Dr. Arthur Peck of New York 
presented interesting material collected 
from 40 patients regarding their emotional 
reactions to having cancer. Dr. Victor A. 
Marcial of the Puerto Rico Nuclear Center 
reported on the high incidence of carcinoma 
of the cervix with a crude rate of 36.6 cases 
per 100,000 women per year (1968). Dr. 
Gilbert H. Fletcher described his technique 
of extended field therapy for squamous cell 
carcinoma of the uterine cervix. The com- 
mon iliac lymph nodes require field sizes 
from 17 to 20 cm. and the paraaortic 
lymph nodes from 28-30 cm. Dr. Julian 
P. Smith ef al. from M. D. Anderson 
Hospital summarized their experiences of 
treatment of 57 patients by hypogastric 
artery infusion following 5,000 rads of 22 
mev. betatron irradiation for advanced 
squamous cell carcinoma of the cervix. 

An innovation to the usual program of 
the American Radium Society took place 
when Dr. Malcolm A. Bagshaw of Stan- 
ford introduced the Residents’ Prize 
speaker Dr. Donald Goffinet of Stanford 
who presented his work on prolonged 
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carotid arterial radiosensitizer infusion and 
radiation therapy of mouse gliomas. Pro- 
longed intraarterial infusion of the halo- 
genated pyrimidine bromodeoxycitidine 
(BrCdR) into the carotid arteries of mice 
in which previous intracerebral implanta- 
tion of a glioma had been performed, was 
combined with fractionated irradiation in 
an attempt to develop an experimental in 
vivo model for the demonstration of radio- 
sensitization by BrCdR and other thymi- 
dine analogues. Details of technique of 
irradiation and intracarotid infusion were 
given which resulted in prolonged survival 
in comparison to control groups. 

During the afternoon hours, the mem- 
bership and guests had the opportunity to 
visit the museum of anthropology for 
luncheon and tour followed by further 
sightseeing of points of interest in the City. 
In the early evening hours, a reception was 
held at Hotel El Presidente, the host being 
the Radium Chemical Company of New 
York. 

The fourth and last Scientific Session of 
the meeting was called to order at 9:00 
A. M., Lhursday morning with Dr. Jerome 
M. Vaeth, San Francisco, California, acting 
as general Chairman. Dr. A. N. Arneson 
of St. Louis moderated the Symposium on 
the Multidisciplinary Approach to Cancer of 
the Ovary. The four panelists were Dr. Felix 
Rutledge of Houston, Dr. Lauren V. Acker- 
man of St. Louis, Dr. Carlos A. Perez of 
St. Louis and Dr. Hans-Ludvig Kottmeier 
of Stockholm. Dr. Rutledge emphasized 
the early signs of ovarian cancer and out- 
lined ways of detection as an approach to 
treatment. The usual screening methods 
are not adequate, but should be continued 
until better ones are developed. Dr. Acker- 
man pointed out the importance of classifi- 
cation for help in selecting the choice 
method of treatment. Dr. Perez gave his 
indications for the role of radiotherapy in 
the management of these neoplasms, es- 
pecially in relationship to staging. Dr. 
Kottmeier stated that surgery is the key- 
stone to therapy of ovarian tumors even 
though a team effort is necessary in the 
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approach to classification, radiotherapy 
and chemotherapy. 

Following intermission, Dr. Jose Nor- 
iega of Mexico City related his experience 
since 1949 with radiotherapy of orbital 
tumors in a series of 249 cases in several 
institutions. Most of these tumors were 
treated in association with surgery, some 
with radiotherapy alone and others with 
chemotherapy. Forty-one patients had 
primary tumors and 208 secondary, either 
metastatic, or by direct invasion of the 
orbit. 

Other papers presented during the latter 
part of the morning session were by Dr. 
Ronald Thompson on the management of 
the patient with retinoblastoma, Dr. Rob- 
ert H. Sagerman on the cure of orbital 
rhabdomyosarcoma by radiation therapy, 
Dr. F, F. Gollin on combined therapy in 
advanced head and neck cancer, Dr. Philip 
M. Hatfield on long-term results of treat- 
ment of chemodectomas of the glomus 
jugulare and Dr. Juan V. Fayos on the 
therapeutic problem of metastatic neck 
lymphadenopathy. 

Dr. M. L. Ozohan acted as substitute by 
reading Dr. Samuel S. Kurohara’s paper on 
the role of radiotherapy and of surgery in 
the management of localized epidermoid 
carcinoma of the maxillary sinus. 

Other presentations included those of Dr. 
C. A. Perez who analyzed failures and fac- 
tors affecting the prognosis of malignant 
tumors of the tonsil in a retrospective 
study of 160 cases, Dr. Andrew G. Huvos 
who reviewed 83 patients seen over a span 
of 35 years with sweat gland carcinoma 


arising in irradiated skin, Dr. Leonard R. 


Editorials 


June, 1973 


Prosnitz who summarized follow-up data 
and the value of laparotomy in the diag- 
nosis and treatment of Hodgkin’s disease 
and other lymphomas treated with radıa- 
tion, Dr. Ralph E. Johnson who outlined 
integrated therapy for Ewing’s sarcoma 
and Dr. E. Richard King ef al. who reported 
on a series of 17 biopsy-proven osteogenic 
sarcomas of an extremity over a 15 year 
period which were treated with preopera- 
tive irradiation to doses of 6,000-8,000 rads 
followed by amputation or disarticulation 
of the extremity. The authors believe that 
the combined approach in the management 
of the patient with osteogenic sarcoma 
offers a better chance of survival and ıs a 
more rational approach than any single 
modality available at this time. 

Following adjournment, a large number 
of members and guests continued their stay 
in Mexico by taking optional tours to 
Taxco and Acapulco. 

The Fifty-third Annual Meeting of the 
American Radium Society was unusually 
interesting due to the excellence of the 
scientific program and to the unique cul- 
tural attractions of Mexico City and 
Mexico in general. The members and guests 
of the Society are indebted to 1ts President, 
Dr. James F. Nolan, for his efforts in de- 
veloping an interesting scientific program, 
to Dr. José Noriega and the members of the 
Arrangements Committee and to the Man- 
agement of the María Isabel Sheraton 
Hotel for their efforts in providing many 
excellent facilities. 


Harry Hauser, M.D.* 
% Deccased on April 27, 1971. 
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edge, better ways of doing established 
things. He had a brilliant mind and its 
scope was vast. In 1949, for example, he 
decided that X-ray images could be sent 
over telephone wires so that experts in 
large hospitals could interpret roentgeno- 
grams transmitted from rural facilities 
where radiologists were scarce or of the 
“circuit-rider” variety. The concept was 
successful and he called it telognosis. With 
the advent of television, he updated the 
idea to include this medium, calling it 
videognosis. 

He also experimented successfully with 
sending X rays in color in the mid 1950s; 
delved into gastrointestinal physiology 
with Dr. Harry Shay and the “Shay rat” 
in the 19308; investigated such disparate 
subjects as the effect of tea on dental 
caries, special diets on the formation of 
bone, the etiology of Cooley’s anemia, the 
viral etiology of cancer, and the enigmas of 
vanishing gallstones and the phantom nu- 
cleus pulposus. He dissected with a sur- 
geon’s skill what he considered to be our 
archaic medical educational system and 
offered suggestions for its improvement in 
many articles. Some 400 articles in all car- 
ried his by-line. 

His major interest, however, was mam- 
mography and the early detection of breast 
cancer. He became convinced of the merits 
of breast roentgenography in the 1930s and 
his enthusiasm never waned. His relentless 
efforts over the next 40 years to persuade 
his colleagues of its significance con- 
tributed in large measure to the present 
eminence of mammography and its endorse- 
ment by the American College of Radiol- 
ogy. He authored 125 articles on mam- 
mography alone, as well as 2 textbooks, 
Comparative Anatomy, Pathology and Roent- 
genology of the Breast, with pathologist 
Helen Ingleby of England in 1960, and 
Atlas of Mammography, published in late 
1970 by Springer-Verlag. 

He pioneered in thermography in 1962, as 
soon as infrared-sensing devices were de- 
classified by the military. He grasped at 
once the importance of such equipment to 
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medicine and especially to early cancer 
detection. He was shortly considered the 
foremost proponent of this discipline in 
the country. He helped formulate the By- 
laws of the American Thermographic So- 
ciety and became its first President (1967- 
68). He was a Past President of the Phila- 
delphia Roentgen Ray Society (1965-66), 
and served on innumerable committees and 
boards of directors. 

He was Director of the Division of Ra- 
diology of Albert Einstein Medical Center 
(formerly Jewish Hospital of Philadelphia) 
for 18 years (1949-66). He was also Assis- 
tant Professor of Radiology at the Gradu- 
ate School of Medicine of the University of 
Pennsylvania (1941-68), and Professor of 
Research Radiology at Temple University 
School of Medicine (1965 until his death). 
He also served as consultant radiologist to 
small hospitals ın Philadelphia and en- 
virons, among them Eagleville Sanatorium 
(1929-45), Skin and Cancer Hospital of 
Philadelphia (1935-41), the Chester 
County Hospital, West Chester, Pennsyl- 
vania (1938-70), Newcomb Hospital and 
Millville Hospital, both in New Jersey 
(1931-55). During World War II he 
served with the navy, retiring with the 
rank of Commander, USNR, in 1946. 

A man of Jack’s scientific curiosity and 
virtuosity obviously belonged in medicine, 
yet his career in this field, or in any other 
for that matter, was seriously in doubt 
during his youth. He was the eldest child of 
3 boys and 5 girls born to Abraham and 
Dora (Starkman) Cohen, and the family 
was wretchedly poor. Extracurricular em- 
ployment for Jack was the rule from his 
earliest years to supplement his father’s 
precarious income. During his junior year 
at Central High School for Boys an excep- 
tionally severe run of family misfortune 
compelled him to drop out and take full- 
time employment. He held a variety of 
jobs; peddled delicatessen foods his mother 
made from door to door, using a pushcart 
or a horsedrawn rig; played the violin on 
Friday and Saturday nights in a combo 
that enlivened a saloon. (Like all Jewish 
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boys he had to master a musical instru- 
ment, and a violin was the cheapest to ac- 
quire and to be taught. He detested prac- 
ticing and welcomed the day when even 25 
cents for the lesson could no longer be 
cadged from the budget.) Only the good 
fortune of his receiving the Simon Muir 
scholarship for deserving students per- 
mitted him to return to high school and 
graduate with the class of 1918. 

Always alert to possibilities of additional 
income, the young man heard of a job with 
a pharmacist and applied. The pharmacist 
turned out to be a charming young woman, 
Sara Eskin, who hired him on the spot and 
married him in 1921. With Sara’s help, 
Jack matriculated at the University of 
Pennsylvania (B.S. 1922) and its School of 
Medicine (M.D. 1924). He interned at the 
Jewish Hospital (1924-25), took residency 
training in radiology at the University of 
Pennsylvania Hospital (1926-28), and 
opened his offices for radiologic practice in 
1929. He quickly became known for the 
excellence of his studies and the expertness 
of his interpretation, and from then on the 
climb was all “up.” Sara died in September 
1968 after a union that lasted 47 years. 
They had no children. 

Jack became an accomplished violinist, 
and acquired a Stradivarius of which he 
was justly proud. It had belonged to 
Catherine, Empress of Russia, and pos- 
sessed extraordinary tone and beauty. He 
delighted in chamber music sessions with 
friends—usually members of the famed 
Philadelphia Orchestra, students of the 
Curtis Institute of Music, or renowned 
violinists in town for concerts, such as 
David Otstrakh (who twice tried to buy 
Jack’s Strad, which he envied, both times 
without success). He loved and collected 
art; works of Thomas Eakins and artists of 
like scope covered the walls of his spacious 
residence in The Philadelphian Apart- 
ments, 2401 Pennsylvania Avenue. He was 
an omnivorous reader—of medical journals, 
scientific texts, philosophic treatises, and 
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popular magazines and books. He accumu- 
lated a vast library. He was an intent lis- 
tener and a penetrating conversationalist. 
His students found learning a joy because 
he made radiology interesting. 

He was a Diplomate of the American 
Board of Radiology, certified in 1934. The 
perennial scholar, he extended his educa- 
tion to receive a D.Sc.(Med.) in 1936; and 
again studied to receive certification of the 
Society of Nuclear Medicine in 1957. He 
belonged to a score of scientific societies, 
both national and international, including 
the American College of Radiology, the 
American Roentgen Ray Society, the 
Radiological Society of North America, the 
Inter-American College of Radiology, the 
Society of Nuclear Medicine, the New York 
Academy of Sciences, the American Medi- 
cal Association, and the Federation of 
American Societies for Experimental Biol- 
ogy. 

He received the Alverenga Prize of the 
College of Physicians of Philadelphia in 
1934; the Gold Medal Award of the Inter- 
national College of Radiology in 1937; the 
Man of the Year Award of the 4-8-2 Square 
Club of Philadelphia in 1959; the Medallion 
of Achievement of the Golden Slipper 
Square Club of Philadelphia in 1960; the 
Clement Cleveland Award of the American 
Cancer Society for outstanding work in 
cancer control in 1968; and the Adventure 
in Freedom Award for Medicine of the 
American Jewish Cultural Festival in 1970. 

Jack remained questing, vital, and inter- 
ested despite the limitations the illness of 
later years placed upon him. He had 15 
manuscripts “in the works” on medical 
topics when he died, as well as a book for 
the laity he was writing “just for fun.” 

He is survived by two sisters, Sara and 


Esther Cohen, and a brother, Joseph. 


M. B. Hermeı, M.D. 


Medical Tower 
255 South 17th Street 
Philadelphia, Pennsylvania 19103 
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AMERICAN RADIUM SOCIETY 
ELECTS OFFICERS 

At the Fifty-third Annual Meeting of the 
American Radıum Society held at the 
Maria Isabel Sheraton Hotel, México, D. F., 
Mexico, March 15-18, 1971, the following 
ofhcers were elected: President, John V. 
Blady, M.D., Philadelphia, Pennsylvania; 
President-Elect, Antolin Raventos, Davis, 
California; zst Vice-President, Jerome A. 
Urban, New York, N. Y.; 2nd Vice-Press- 
dent, Morton M. Kligerman, New Haven, 
Conn.; Secretary, Jerome M. Vaeth, Saronı 
Tumor Institute, 1600 Divisadero St., San 
Francisco, Calif. 94115; Treasurer, Victor 
A. Marcial, Box 20581, Rio Piedras, Puerto 
Rico 00928; and Member of the Executive 
Committee, James F. Nolan, M.D., Los 
Angeles, Calif. 

The Chatrman of the Executive Committee 
is Juan A. del Regato, M.D., Colorado 
Springs, Colorado. 

The Fifty-fourth Annual Meeting of the 
Society will be held conjointly with the 
James Ewing Society and the Society of 
The Head and Neck Surgeons at the Boca 
Raton Hotel and Club, Boca Raton, 
Florida, May 14-19, 1972. 


AMERICAN COLLEGE OF RADIOLOGY 


The Forty-eighth Annual Meeting of the 
American College of Radiology was held at 
the Chase-Park Plaza Hotel, March 29- 
April 2, 1971. 

The following officers were elected: Presi- 
dent, Robert W. McConnell, M.D., Dallas, 
Texas; Vice-President, James C. Cook, 
M.D., Detroit, Michigan; Secretary-Treas- 
urer, J. Richard Raines, M.D., Portland, 
Oregon; Chairman, Board of Chancellors, 
Seymour F. Ochsner, M.D., New Orleans, 
Louisiana; and Vice-Chairman, Board of 
Chancellors, Robert D. Moseley, Jr., M.D., 
Chicago, Illinois. 

The following physicians have ‘been 
elected as the representatives of the Ameri- 
can College of Radiology to the Council of 
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the Section on Radiology of the American 
Medical Association: Wendell G. Scott, 
M.D., St. Louis, Missouri; Seymour F. 
Ochsner, M.D., New Orleans, Louisiana; 
and Richard H. Chamberlain, M.D., Phila- 
delphia, Pennsylvania. 

Re-elected for the second 3 year terms to 
the Board of Chancellors were: Robert E. 
Wise, M.D., Boston, Massachusetts and J. 
Richard Raines, Portland, Oregon. Elected 
for his first term on the Board was Newton 
Hormick, M.D., Pittsburgh, Pennsylvania. 
Eugene C. Klatte, M.D., Nashville, Ten- 
nessee is the new representative of the 
Radiological Society of North America on 
the Board. 

Thursday evening, April 1, 1971, there 
was a joint dinner with the Missouri State 
Chapter of the College, at which Dr. Stan- 
ley M. Wyman, President of the American 
College of Radiology, delivered his Presi- 
dential Address. 

The Fellowship Convocation Ceremonies 
this year were held Wednesday, March 31, 
1971 at 5:30 P.M. in the Starlight Room of 
the hotel. A total of 129 radiologists re- 
ceived the Degree of “Fellow of American 
College of Radiology” on the basis of “out- 
standing contribution and service to ra- 
diology." The Degree was formally pre- 
sented to the Fellows, with Dr. Stanley M. 
Wyman presiding. 

Gold Medals, the highest award of the 
College for meritorious achievement, were 
conferred to Dr. H. Dabney Kerr, St. 
Michaels, Maryland; Dr. Harold O. Peter- 
son, Minneapolis, Minnesota; and Dr. A. 
Bradley Soule, Burlington, Vermont. 

The ACR Teachers Conference began 
Thursday, April 1, 1971, at 12:30 P.M. with 
a Luncheon meeting, at which Dr. August 
G. Swanson, Director of the Department 
of Academic Affairs of the Association of 
American Medical Colleges spoke on 
“Trends in Undergraduate and Residency 
Medical Training.” It continued Thursday 
afternoon under the Chairmanship of Mil- 
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ton Elkin, M.D., New York, New York; 
Friday morning under the Chairmanship of 
Thomas F. Meaney, M.D., Cleveland, 
Ohio; and Friday afternoon under the 
Chairmanship of Walter M. Whitehouse, 
M.D., Ann Arbor, Michigan. The Speaker 
at the Friday Luncheon was Thomas C. 
Points, M.D., Deputy Assistant Secretary 
for Health Services, Department of Health, 
Education and Welfare, whose subject was 
“Providing Health Care for America.” 

The Forty-eighth Annual Meeting of the 
American College of Radiology adjourned 
at 5:45 P.M., Friday, April 2, 1971. 

The Forty-ninth Annual Meeting of the 
College will be held at the Americana 
Hotel, Bal Harbour, Florida, April 3-8, 
1972. 


SEMINAR ON NEWER CONCEPTS IN 
ABDOMINAL RADIOLOGY 

The Department of Radiology at St. 
Peter’s Hospital, Albany, New York, is 
presenting a 2 day Seminar on the Newer 
Concepts in Abdominal Radiology, on 
October 21 and 22, 1971. 

Four basic sessions of the Seminar will be 
held. These are: (1) gastrointestinal, (2) 
biliary portal tree, (3) genitourinary or 
gynecologic, and (4) abdominal trauma and 
hemorrhage sessions. 

A guest faculty of national stature has 
been assembled. This includes: Stanley 
Baum, M.D., Philadelphia, Pennsylvania; 
Arthur M. Clemett, M.D., Miami, Florida; 
Joseph T. Ferrucci, Jr., M.D., Boston, 
Massachusetts; Harry W. Fischer, M.D., 
Eloise, Michigan; Richard H. Marshak, 
M.D., New York, New York; James 
J. McCort, M.D., San Jose, California; 
Thomas F. Meaney, M.D., Cleveland, 
Ohio; Roscoe E. Miller, M.D., Indianap- 
olis, Indiana; Henry N. Wagner, Jr., 
M.D., Baltimore, Maryland; Mark H. 
Wholey, M.D., Pittsburgh, Pennsylvania; 
and Robert E. Wise, M.D., Boston, Mas- 
sachusetts. 

Further information may be obtained 
from the Program Chairman, Arthur J. 
Wendth, Jr., M.D., Attending Radiologist, 
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Chief, Subsection of Angiography, St. 
Peter’s Hospital, 315 South Manning 
Boulevard, Albany, New York 12208. 


FIRST GOLD MEDAL AWARD OF THE 
TEXAS RADIOLOGICAL SOCIETY 

Dr. Roscoe P. O’Bannon, a member of 
the American Roentgen Ray Society since 
1949, has been honored by the Texas 
Radiological Society. Dr. O’Bannon re- 
ceived the Society's first Gold Medal 
Award at its Fifty-eighth Annual Meeting 
conducted in Dallas, January 29-30, 1971. 

Dr. W. H. Neil, President of the state 
group, presented the award to Dr. O'Ban- 
non, who established his practice in Fort 
Worth in 1923, in recognition for his “dis- 
tinguished service to radiology in Texas.” 

Dr. O'Bannon is a Past President and 
Secretary of the Texas Radiological Society 
and currently serves as its treasurer; he is a 
Fellow of the American College of Radiol- 
ogy since 1937; and is a distinguished mem- 
ber of numerous other medical and radio- 
logic societies. 


NATIONAL COUNCIL ON RADIATION 
PROTECTION AND MEASUREMENTS 
(NCRP) 

Effective April 1, 1971 the address of the 
National Council on Radiation Protection 
and Measurements (NCRP) has changed 
from 4201 Connecticut Avenue, N.W., 
Suite 402, Washington, D. C. 20008 #0 7910 
Woodmont Avenue, Suite 1016, Washing- 
ton, D. C. 20014. 

The address of NCRP Publications will 
not be changed. The address for NCRP 
Publications remains: NCRP Publications, 
P.O. Box 4867, Washington, D. C. 20008. 


INTERNATIONAL COMMISSION ON 
RADIOLOGICAL EDUCATION AND 
INFORMATION (I.C.R.E.) 

This Commission was created by the 
International Society of Radiology (1.S.R.) 
under the Presidency of Prof. Kempo 
Tsukamoto. 

The officers of the Commission are: 
President, Prof. Pietro Cignolini, Genova, 
Italy; Vice-President, Prof. Adolf Zup- 
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pinger, Bern, Switzerland; and General 
Secretary, Dr. James F. Ryan, Royal 
Prince Alfred Hospital, Camperdown 2050, 
Australia. 

The subdivisions of the Commission are 
chaired as follows: Spectal Committees Edu- 
cation, Chairman Prof. A. Zuppinger; In- 
formation, Chairman Prof. P. Cignolini; 
Contrast Media, Chairman Dr. W. H. 
Shehadi; Computers, Chairman Prof. G. S. 
Lodwick. 

The discussions of the I.C.R.E. subjects 
will be carried out by means of a news- 
sheet. The first number will include the 
minutes of the Twelfth I.C.R.E. referring 
to the Commission, tts regulations and pro- 
visional members, a few reports by the 
Chairmen regarding their programs and 
some partial meetings held in 1970. This 1s 
a preliminary information issue. 

The task of the Chairmen is to direct the 
discussion. Every member of the Commis- 
sion may submit problems in the form 
he thinks the most convenient to Prof. 
Pietro Cignolini, 3 Mura S. Chiara, 16128 
Genova, Italia. 


FIRST INTER-AMERICAN MEETING OF 
NEURORADIOLOGY AND THIRD 
BRAZILIAN MEETING OF 
NEURORADIOLOGY 


The Inter-American Federation of Neuro- 
radiology will hold its First Inter-Ameri- 
can Meeting of Neuroradiology together 
with the Third Brazilian Meeting of 
Neuroradiology of the Brazilian Society of 
Neuroradiology in Rio de Janeiro, July 
26-31, 1972. 

The following topics for the Meeting 
have been suggested: 

1. Diagnostic studies of the brain and 
spinal cord: (a) radiology, (b) isotopes, (c) 
cerebral blood flow, (d) computers, (e) 
ultrasound, (f) thermography, (g) others. 

2. (a) Advances in basic knowledge, (b) 
refresher course, (c) short free papers. 

3. Symposium. 

4. Lectures, round table discussions. 

5. Training of technicians, nurses and 
social assistants. 
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Abstracts of proffered papers should be 
submitted not later than January 15, 1972. 

For further information, please contact: 
Dr. A. Tomaz Rezende, (and/or Dr. 
Osvaldo Bessa Fernandes, Dr. Bruno 
Pelizzaro) at: Caixa Postal go31 ZC-o2, Rio 
de Janeiro——GB-—— Brasil. (Tel.: 246-9402- 
Rio.) 

The Second Inter-American Meeting of 
Neuroradiology will be held in the United 
States of America in 1976. 


THIRD INTERNATIONAL CONFERENCE 
ON MEDICAL PHYSICS, INCLUDING 
MEDICAL ENGINEERING 

The International Organization for Med- 
ical Physics, The Swedish National Com- 
mittee for Medical Physics and The 
Göteborg Medical Engineering Center take 
pleasure in inviting scientists in the fields of 
medical physics and medical engineering to 
take part in "The Third International 
Conference on Medical Physics, Including 
Medical Engineering," which will be held 
in Göteborg, Sweden, July 30-August 4, 
1972. 

The program will include presentations of 
scientific papers, discussions, scientific and 
commercia] exhibitions, and social events. 

The language of the conference will be 
English. 

Author kits will be made available 
through The Secretary General by October 
1, 1971 in connection with the distribution 
of a Final Call for Papers. 

For further information please write to 
Roland Kadefors, Secretary General, 3rd 
ICMP, Department of Applied Electronics, 
Chalmers University of Technology, 402 20 
Göteborg, Sweden. 


UNIVERSITY OF LONDON: MASTER OF 
SCIENCE IN NUCLEAR MEDICINE 

A one year course leading to an M.Sc. 
degree in Nuclear Medicine in the Faculty 
of Medicine will commence in October, 
1971. The course aims to provide a training 
for medical practitioners, or others having 
suitable qualifications and experience, wish- 
ing to follow careers within the Health 


Service, or requiring a knowledge of tech- 
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niques involving the use of radioactive ma- 
terials in medical research. During the 
course each student will be attached to an 
approved institution and also attend a 
systematic course of lectures covering 
physical and medical subjects. 
Applications for the course should be 
made directly to: Dr. E. W. Emery, De- 
partment of Medical Physics, Hammer- 
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smith Hospital, Du Cane Road, London, 
W.12; Dr. V. R. McCready or Dr. N. G. 
Trott, Department of Nuclear Medicine 
and Department of Physics respectively, 
Royal Marsden Hospital, Downs Road, 
Sutton, Surrey; Dr. E. S. Williams, Insti- 
tute of Nuclear Medicine, Middlesex Hos- 
pital School of Medicine, Nassau Street, 
London, W.r. 


It is with deep regret that we announce the sudden death, on April 27, 
1971 at his home in Cleveland, Ohio, of Dr. Harry Hauser, distinguished 


Associate Editor of THE AMERICAN JOURNAL OF ROENTGENOLOGY, Ra- 
DIUM THERAPY AND NUCLEAR MEDICINE for more than 2 decades. 
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BOOK REVIEW 


NEURORADIOLOGIC ANATOMY: A STEREOSCOPIC 
ATLAS. By. R. S. Leighton, M.D., Chief, 
Radiology Service, Veterans Administration 
Hospital, Seattle, Wash.; and Associate Pro- 
fessor of Radiology, University of Washing- 
ton, Seattle, Wash. Cloth. Pp. 340, with 
many illustrations, and 22 black and white, 
and color Stereo reels. Price, $55.00. Wil- 
liams & Wilkins Company, 428 E. Preston 
Street, Baltimore, Md. 21202, 1970. GAF 
View-Master Lighted Stereo Viewer, $3.50. 


This book 1s a positive addition to the under- 
standing of the vascular anatomy of the brain. 
The author uses an approach similar to Bas- 
sett’s Stereoscopic Atlas of Human Anatomy, 
and he incorporates the plastic injection-cor- 
rosion technique of Westberg to demonstrate 
the anatomy. 

One chapter is devoted to the methods by 
which plastic vascular casts of the brain can be 
obtained. Dr. Leighton is ingenious in his ap- 
proach to removing ventricles and cisterns from 
the autopsy specimen. His ability to show ves- 
sels superimposed upon cisterns or ventricles is 
exciting to the investigation of gross neuro- 
anatomy. 

The major portion of the book is studied in 
conjunction with View-master reels using a 
stereoscopic GAF projector. 

The detail 1s mostly excellent, particularly 
the posterior fossa vasculature. The nomencla- 
ture used is coordinated with the latest termi- 
nology advocated in the neuroradiology litera- 
ture. 

The chapters are based upon various dissec- 
tions made in multiple sections of the brain. 
The entire ventricular and cisternal anatomy 1s 
coordinated with the vessels which are in rela- 
tionship to these structures. An inclusive index 
enables one to use this work as a reference for 
any important isolated structure. 

Of 22 available reels, 16 are used for basic 
anatomy and all are clear and easy to follow. 
The other 6 reels include roentgenographic illus- 
trations. These roentgenograms are occasionally 
lacking in quality and detail or are turned side- 
ways on a given frame making it difficult to 
follow with the text. The external carotid 
artery anatomy and view of the ophthalmic 
artery and veins are very informative. 

This work is highly recommended for the 


neuroanatomist and for any physician wishing 
to better understand the spacial relationships 
of various neuroanatomic structures. The finite 
detail makes it less appealing for the beginner. 
The excellent index enables one to refer to a 
given vessel and view it stereoscopically in sev- 
eral sections. 


Harvey J. Witner, M.D. 


BOOKS RECEIVED 


CENTRAL Nervous SYSTEM INVESTIGATION WITH 
RADIONUCLIDES. Second Annual Nuclear Medicine 
Seminar. Compiled and edited by Albert J. Gilson, 
M.D., Professor of Radiology; Director, Division 
of Nuclear Medicine, University of Miami School 
of Medicine, Miami, Fla.; and William M. 
Smoak, III, M.D., Assistant Professor of Radiol- 
ogy, University of Miami School of Medicine, 
Miami, Fla. Cloth. Pp. 415, with many illustra- 
tions. Price, $27.50. Charles C Thomas, Pub- 
lisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill. 62703, 1971. 

FuNDAMENTALS OF Ear ToMOGRAPHY. Edited by 
Jørgen Jensen and Hans Rovsing. Cloth. Pp. 222, 
with many illustrations. Price, $19.00. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill. 62703, 1971. 

Basic Puvsics In RapioLoGY. Second edition. By 
L. A. W. Kemp, B.Sc., Ph.D., F. Inst.P., For- 
merly, Chief Physicist to the London Hospital; 
Senior Principal Scientific Officer, Division of 
Radiation Science, National Physics Laboratory, 
Teddington, Middlesex; and R. Oliver, M.A,, 
D.Sc., F.Inst.P., F.LE.E., M.I. Biol, Chief 
Physicist in the Department of Radiation Physics 
of the United Oxford Hospitals; Radiation Protec- 
tion Officer, University of Oxford, England. Cloth. 
Pp. 252, with 114 illustrations. Price, $9.00. F. A. 
Davis Company, 1915 Arch Street, Philadelphia, 
Pa. 19103, 1971. 

MEDICAL JURISPRUDENCE. By Jon R. Walz, LL.B., 
Professor of Law, Northwestern University 
School of Law, and Lecturer in Medical Jurispru- 
dence, Northwestern University Medical School, 
Chicago; and Fred E. Inbau, LL.B., LL.M., Pro- 
fessor of Law, Northwestern University School of 
Law, Chicago, Ill. Cloth. Pp. 398. Price, $10.95. 
The Macmillan Company, 866 Third Avenue, 
New York, N. Y. 10022, 1971. 

NUKLEARMEDIZIN FUNKTIONSDIAGNOSTIK. Edited 
by Dieter Emrica, Göttingen. Cloth. Pp. 370, 
with some illustrations. Price, DM 110.-. Georg 
Thieme Verlag, Stuttgart. In Canada and U.S.A., 
Intercontinental Medical Book Corporation, New 
York, N. Y. 10016, 1971. 
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CuinicaL Urocrapuy. An Atlas and Textbook of 


Roentgenologic Diagnosis. In Three Volumes. 
Third edition. By John L. Emmett, M.D., M.S. 
(Urology), Emeritus Consultant, Section of 
Urology, Mayo Clinic; Emeritus Professor of 
Urology, Mayo Graduate School of Medicine 
(University of Minnesota), Rochester, Minn.; and 
David M. Witten, M.D., M.S. (Radiology), For- 
merly, Consultant, Section of Diagnostic Roent- 
genology, Mayo Clinic; Assistant Professor of 
Radiology, Mayo Graduate School of Medicine 
(University of Minnesota), Rochester, Minn. 
Cloth. Pp. 2,101 with 2,621 illustrations. Price, 
$84.00. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1971. 


RADIOGRAPHY OF ÍNFANTS AND CHILDREN. Second 


edition. By Donald B. Darling, M.D., Associate 
` Professor of Radiology and Pediatrics, Tufts 
University School of Medicine; Pediatric Radiol. 
ogist-in-Chief, Tufts-New England Medical Cen- 
ter; Assistant Clinical Professor of Radiology, 
Boston University School of Medicine; Clinical 
Instructor in Radiologic Technology, North- 
western University. Foreword by John Caffey, 
M.D., Professor Emeritus of Radiology, College of 
Physicians and Surgeons, Columbia University; 
Consultant Radiologist, Columbia Presbyterian 
Medical Center, New York; Visiting Professor of 
Radiology and Pediatrics, School of Medicine, 
University of Pittsburgh. Cloth. Pp. 211, with 301 
figures. Price, $28.50. Charles C Thomas, Pub- 
lisher, 301-327 East Lawrence Avenue, Springfield, 
Ill. 62703, 1971. 

USE AND INTERPRETATION OF THE Lune Scan. By 
Fred S. Mishkin, M.D., Associate Professor of 
Radiology; Director of Nuclear Medicine, Indiana 
University Medical Center; Consultant and Chief 
of Nuclear Medicine, West roth Street V.A. Hos- 
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pital, Indianapolis, Ind.; Associate in Radiology, 
Nuclear Medicine, Marion County General Hos- 
pital; and Richard E. Brashear, M.D., Associate 
Professor of Medicine, Indiana University Medi- 
cal Center, Indianapolis, Ind. Cloth. Pp. 121, with 
many figures. Price, $12.25. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, 
Springfield, Ill. 62703, 1971. 


ExERcISES IN Diacnostic RapioLogr: 2; The Ab- 


domen. By Lucy Frank Squire, M.D., Lecturer on 
Radiology, Harvard Medical School; Visiting 
Radiologist, Massachusetts General Hospital, 
Boston, Mass.; William M. Colaiace, M.D., Lec. 
turer in Medical Science, Brown University; 
Radiologist, Roger Williams Hospital, Providence, 
Rhode Island; and Natalie Strutynsky, M.D., 
Assistant Professor, Radiology, New York Medical 
College, New York, N. Y. Paper. Pp. 88, with 122 
illustrations. Price, $4.95. W. B. Saunders Com- 
pany, West Washington Square, Philadelphia, Pa. 
19105, 1971. 


Tue RavıoLocıc CLINICS OF NORTH ÁMERICA, Sym- 


posium on Selected Techniques in Radiology. 
April, 1971. Volume IX. Number 1. Guest Editor, 
Murray L. Janower, M.D. Cloth. Pp. 160, with 
some illustrations. W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa. 19105, 


1971. 


FORTSCHRITTE IM STRAHLENSCHUTZ: Synopsis über 


10 Jahre Forschung; Strahlenschutz in Forschung 
und Praxis—Band X. Edited by Heribert Braun, 
Friedrich Heuck, Hans-Adolf Ladner, Otfried 
Messerschmidt, and Ludwig Rausch. Paper. Pp. 
259, with some figures. Price, DM 48.-. Georg 
Thieme Verlag, Stuttgart. In Canada and U.S.A., 
Intercontinental Medical Book Corporation, New 
York, N. Y. 10016, 1970. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES or ÁMERICA 


AuxxicAx RomgxrGEN Ray SocıErr 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322, Annual meeting: Sheraton Hotel, 
Boston, Mass., September 28-October I, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institu 

1600 Divisadero St., San Francisco, Calif. 94115. Annu 
meeting: Boca Raton Hotel and Club, Boca Raton, Fla., 
May 14-19, 1972. Conjoint meeting with the James 
Ewing Society and the American Society for Head and 
Neck Surgery. 

RADIOLOGICAL Socizty or NORTH ÁMERICA 
Secretary -Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Ill., November 28~December 3, 
1971. 

aa CoLLEGE or RAD10LoGY 
Executive Director, William C. Stronach, 20 N, Wacker 
Drive, Chi 6, Ill. Annual meeting: Bar Harbour, 
Florida, Americana Hotel, April 3-8, 1972. 

Sgcriox on RADIOLOGY, AMERICAN MEDICAL Association 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga., 30322. Annual meeting: Atlantic City, 
N. J., June 20-24, 1971. 

RICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. ssgot. 

Oral examinations will be held in the following cities 
during the next 2 years: Bal Harbour, Fla., June 7-11, 
1971, Americana Hotel; Dallas, Tex., Dec. 6-10, 1971, 
Statler-Hilton Hotel; Washington, D.C., June 5-9, 1972, 
Washington-Hilton Hotel; and Atlanta, Ga., 4-8, 
1972, Sheraton-Biltmore Hotel. 

ritten examinations are scheduled in June of each 

year in 13 centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preceding the one in which the candıdate wishes to be 
examined. The written examinations this year will be 
held on June 19, 1971. 

Deadline for filing applications for any examination 
In 1972 is September 40, 1971. 

AMERICAN ASSOCIATION OF sicisTs IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical Coll 
230 N. Broad St., Philadelphia, Pa. 19102. Ann 
meeting to be announced. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Cari R. us, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

eee oe or Uurnasounn IX op Nu" 

ecretary, E. J. , Bioacoustics Lab., University 
of Illi Urbana, Ill 

AMERICAN SOCIETY Or NEURORADIOLOGY 
Secretary- Treasurer, Dr. gene V. Leslie, Edward J. 
Meyer Memorial Hospital, 4 2 Grider St., Buffalo, N. Y. 
14215. 

ir INTERNATIONAL CONGRESS or RADIOLOGY 
Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH InTER-AMERICAM CONGRESS OF IOLOGY 
Counselor for the United States, Dr. Manuel Viamonte, 

r., University of Miami School of Medicine, Jackson 
emorial Hospital, Miami Fla. 3136. 

President, Dr. Victor A, Marci erto Rico Nuclear 

Center, Caparra Heights Station, San Juan, Puerto Rico 


00935. 
Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 

Ixrzz-AuxRICAN COLLEGE or RADIOLOGY 


President, Dr. Juan A. del Regato, Penrose Cancer Hos- 


pital, 2215 North Cascade Ave., Colorado Springs, Colo. 


SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY, 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, e lland Organ Centre, 16 Lange 
Voorhout, e el e Netherlands. Congress 
Meeting: Amsterdam, The Netherlands, June 14-18, 
1971. 

First ASIAN AND OCEANIAN CONGRESS Or RADIOLOOY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. Mecting: Melbourne, Aus- 
tralia, Nov. 22-26, 1971. 

ALABAMA CHAPTER or ACR 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmi pec rel Meets time and place of Ala- 
bama State Medi Association, 

ggg yg ei 

ecret, r. Bruce C. rovidence Hospital, 
Anchorage Alaska: Meis third Wednesday cach apa 

AMERICAN THERMOGRAPHIC SOCIETY 
$ -Treasurer, Dr. Irwin M. Freundlich, Depart- 
ment of Radiology, Thomas Jefferson University Hospital, 
Philadelphia, Penn. 19107. Annual Meeting: Sheraton- 
Deauville Hotel, Atlantic City, N. J., June 20, 1971. 

ARIZONA RADIOLOGICAL SOCIETY, CHAPTER or AC 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz, 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Ark-LA-Tex RADIOLOGICAL SOCIETY 


Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101, 


ARKANSAS CHAPTER or ACR 
Secretary Treasurer, Dr. Wilma C. Diner, Univ. ot 
Arkansas Medical Center, Little Rock, Ark. 72201. Meets 
twice annually, the Spring Meeting being in conjunction 
with and at place of the State Medical Association. 

ASSOCIATION oy Umiversiry RADIOLOGISTS 
Secretary -Treasurer, Dr. Elliott C, Lasser, University 
Hospital of San Diego County, San Diego, Calif. 92103. 
Annual Mecting: Durham, N. Č., May 13-15, 1971, wi 
the Duke University and University of North Carolina 
Radiology Departments serving, as co-hosts. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets on four Thursday eve- 
is dung oer ppc al gy wale ana ın 

y en of each year, at the Academy of Medi- 

cine, Atlanta, Ga., at 8:00 P.M. 

BavArIAN-ÁMERICAN RADIOLOGIC SOCIETY 


Secretary, Lucien F. Burke, Maj, MC, Box 7th Gen. 
dos New York 09757. Meets quarterly. Fall meet- 
ing Oct. 1971, in Berlin, Germany. 


Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 
Secretary-Treasurer, Dr. Eugene Slusher, oppi d 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. Ihe 
Bronx RanroLoatcAL SocıerY, New York STATE, CHAP- 
TER ÁCR 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 
Bzoorivx RADIOLOGICAL 


Brocxızy KıpioLooicaL SocIETY 
Bıurarass RADIOLOGICAL SOCIETY 
Society meets once each month during the school year. 
Secretarg- Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 
ETY 
Secretary-Treasurer, Dr. Kenneth B. Robinson, 301 E 


* Secretaries of societies are requested to send timely information promptiy to the Editor. 
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th St, Apt. 11-A, New York, N.Y. 10021. Meets first 
ursday of each month, October through June. 
BurraLo RADIOLOGICAL SOCIETY 


; Dr. Glen M. Ebersol Spring S 
endo uM. Demi ri sg n Je 


Y. 14701. Meets seco y evening each 
month, October to May inclusive, at University Club. 
RWIA RADIOLOGICAL , CALIFORNIA CHAPTER 


of ACR 
jar rec Dr. John L. Gwinn, Childrens Hos- 
ital of Los Angeles, P.O. Box 54700, Los Angeles, Calif. 


54a 
CARA VALLEY RADIOLOGICAL SOCIETY 
derat Dr. Emmett R. White, P. O. Box ro, Ruther- 
ford ege, N. C. 28671. Meets every a hig ep 
. C., at 


of Radiology, Valdese General Hosp., Valdese, 
12:30 P.M, 

CENTRAL SEN York a epe an 
$ -Treasurer, Dr. David N. is, Communi 
Genera Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month 
October Sia May. 

CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2586 Lane Rd., Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

CurcAco ROEXTGEN SOCIETY 
Secretary-Treasurer, Dr. William T. Moss, 250 E. Supe- 
rior St., Sir Set 60611. Meets thi "Thursday 
of each month, ber to April, except December, at the 
Bismarck Hotel, Chicago, 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Daniel E, Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April, 

COLORADO IOLOGICAL ETY, CHAPTER or ACR 
le Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E. Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Correcticut VALLEY RADIoLogIc SOCIETY 
Se Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October, 

DaLLas-Forr Worth RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Fred H. Dunn, 5940 Forest Park 
Rd., Suite 101, Dallas, Tex. 75235. Meets the 3rd Monday 
of every month at 6:30 p.m., at the Cibola Yun: Arling- 
ton, Tex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 
Center, Wilmington, Del. 19899. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John C. Osmer, 20103 Lake 
habe dit ao 546. es first 

ay each mon € ay, at Universi 
Club, Oakland, Calif. > iS 


East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary 


SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 


Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 


Grorcia RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary, Dr. Walker Harris, The Medical Center 
Columbus, Ga. 31902. Meets in spring and fall at Annual 
State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Are., Cincinnati, Ohio 45219. 

Greater LovisviLLE RADIOLOGICAL Society 
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Secretary Treaswrer, Dr. L. D. LeNeave, 315 E. Broad. 
way, Louisville, Ky. 40202. Meets monthly. 

Gaxarter Miami RADIOLOGICAL SOCIETY 
Secretarz-Treasurer, Dr. George J. Meyer, Holy Cross 
Hospital, Ft. Lauderdale, Fla., 33308. Meets monthly, 
third Wednesda at 8:00 P.M. at various member hos- 
pitals, Miami, Fla. 

GREATER St. Lovis Society or RADIOLOGISTS 
$. -Treasurer, Dr. Roland P. Ernst, 3720 Wash. 
ington Ave., St. Louis, Mo. 63108. 

Hawan RADIOLOGICAL SocıErY, CHAPTER or ACR 
Secretary- Treasurer, Dr. Ghim L. Yeoh, Prof. Center 
Bldg., 1481 S. King St., Honolulu, Hawaii 96814. Meets 
third Monday of each month at 7:30 P.M. 

Hearn Puvsics Socrmry 
Secretary. John H. Pingel, nne National Laboratory, 
um S. Cass Ave., Argonne, IIL 60439. Annual Meeting: 

aldorf Astoria Hotel, New York City, July 11-15, 
1971. 

Houston RADIOLOOICAL SOCIETY 

Secretary, Dr. Milton L. Wagner, 6621 Fannin, Houston, 


Tex. 77025. Meets fourth Monday of each month, except 
une, July, August and December, at 6:00 P.M., at 103 
enel Jones Libeaty Building, Veras Medical Canter 


ouston, Tex. 77025. 

Ipano State RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Hugh P. Smith, Jr., 130 E. Bannock, 
Boise, Id. 83702. Meets in the spring and fall. 

ILurwoıs RADIOLOGICAL Society, Inc., CHAPTER or ACR 
Secretary, Dr. Jack L. Melamed, Grant Hospital of Chi- 
cago, 551 Grant Pl, Chicago, in. 60614. Meets in the 
spring and fall. 

Impıama ROENTOEN Soctery, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

Iowa RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Tressurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

Kentuckr Cuaprer or ACR 
Secretary-Treasurer, Dr. Joan R. Hale, 402 Heyburn 
Bldg. Louisville, Ky. 40202. Meets in April and Sep- 
tember 


Kixos CouwrY RADIOLOGICAL Soctery 


lyn .Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
tal re Cliford L. Walton, Blount Professional 
Bldg. xville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial R Center and Hospital. 

Loxa IsLanD RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los men en m " NT: 
Secretary, Dr. Harry T. ey, St. Mary's Long 
Hopi Long Beach, Calif. 3. Meets second Wed- 
nesday of month in September, November, January, 
April and June at Los es County Medical Associa- 
tion Building, Los Angeles, Calıf. 

Louisiama-TExAS GULF sr RADIOLOGICAL SOCIETY 
Seerstary-Tressurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg. umont, Tex. 77701 

MAINE RADIOLOGICAL Socrerr, CHAPTER or ACR 
Secretary- Treasurer, Dr. Richard W. Heiz Radiology De. 
partment, St. Mary’s General Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April. 

MARYLAND RADIOLOGICAL i. CHAPTER or A 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd,, 
Pikesville, Md. 21208. 

Massacuvszrrs RaproLoarcaL Soormry, CHAPTER or ACR 
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Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130 

M rurar RoENTOEN Society i 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, ent of 
Radiology, Walter F. Chandler Bidg., 865 J Arve., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston ital. 

Miami VALLEY RADIOLOQGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter er spring months at 7:30 P.M. at Miami Valley 


Hospi ayton, Ohio. 

a lea Society, CHAPTER or ACR 
Secretary, Dr. George A. Kling, Harper Hospital, 3825 
Brush St., Detroit, Mich. 48201. Meets monthly, first 
Thursday, October through May, at David Whitney 
House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupsox RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S, Berlin, Hopewell 
Junction, N. Y. Meets 7:00 pat, first Wednesday of each 
month, September to May. 

MILWAUKEE RoENTOEN Ray SOCIETY 
Secretary Treasurer, Paine E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 5 21}. eets monthly on 
fourth Monday, October thro ay, at University Club. 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

Mississippi SrATE RADIOLOGICAL SocigrY, CHAPTER OF 


ACR 

Secretary- Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heid Hotel, Jackson, at 6:00 P.M. 


Missouri RADIOLOGICAL SociETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Arthur A. Porporis, 100 N, 
Euclid Ave., St. Louis, Mo. 63108. 

Montana RADIOLOGICAL SOCIETY, CHAPTER or ACR 
$ ‚Dr. Jon A. Anderson, Doctor's Building, 
1231 N. 29th Street, Billings, Mont. 59101. Biennial 
Symposium at the Holiday , Bozeman, Mont., July 
28-30, 1971: 

NEBRASKA CHAPTER or ACR 


Secretary -Treasurer, Dr. N, Patrick Kenney, 3618 S. 
114th Ave., Omaha, Nebr. 68144. Meets thi ednes- 
day of each month at 6 P.M. in Omaha or Lincoln. 


NEVADA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89502, 

New ExGLAND ROENTOEN Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass, 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

Ni PSHIRE ROENTGEN Ray Society, CHAPTER or 
ACR 


Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Society or 1oLoaists CHAPTER or ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New Yoxx RoRBNTGEN Society 
Secretary-Treasurer, Dr. Samuel H. Madell, 1. E. 82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York. Further information may be obtained from Dr. 
Albert A. Dunn, Roosevelt Hosp., New York, N. Y. 
10019. 

New York STATE CHAPTER or ACR 
Secretary Treasurer, Dr. John J. Magovern, 520 Frank- 
lin Ave., Garden City, N. Y. 11530. 
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SORTE un ne 2 > 

ecretary Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. 

Noxru DAKOTA RADIOLOGICAL SocIETY, CHAPTER or ACR 
a Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norte aaa nen SocireTY 
Secretary, Dr. Jo . Morris, III, Department of 
Radiology à Haar D Hos ital, Daytona. ae 

a. 32015. Meets quarterly in , Jun tem 
and December, = 


NORTHEASTERN New York RADIOLOGICAL Socrery 
Sid Dr. Barbara Chick, Glens Falls Hospital, 
Glens alls, N.Y. 12801, Meets in Albany area on third 
MESE of October, November, March, April, and 


y. 

NoxzrHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 95695. Meets fourth Monday 
of Sept., Nov., Jan., March and May at Aldo's Restau- 
rantin Sacramento. 

NORTHWESTERN New Yorx RavıoLocıcaL Society 
Secret Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens alls, N. Y, 12801, 

NER Ving CAD rane ec 5 

ecretary, Dr. Vito J. Zupa, ospital, Department 
of Radiology, Toledo, ee 

is STATE 5 olone SOCIETY, ee or ad 

ecretary, Dr. Joseph Hanson, 1544 yrne ; 
Toledo, Ohio 43614. 


ae STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
in ‚ Dr. Richard B. Price, 204 Medical Tower 


klahoma City, Okla. 73112. Meets in January, 

May and October. 

Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edward I. Miller, 30r Newport Bivd., 
Newport Beach, Calif. 92660. Meets on fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif. 


OREGON STATE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Gerald L. Warnock, 11699 N. E. 
Glisan St., Portland, Ore. 97220. Meets on second Wed- 
a of month, October ugh April, at the Univer- 
sity Club, Portland, Ore. 

OnLEAXs Parish RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Pacrrioc Noxruwest RADIOLOGICAL Socrery 
Secretary-Treasurer, Dr. Robert S. Miller, 1 
Farmington Rd.; Beaverton, Oregon 97005. 
nually in Portland, Oregon, Seattle, Waea dary or 
Victoria or Vancouver, British Columbia, in early May. 


3 SW. 


eects an- 


osp., Harrisburg, Pa. 17105. 
Ray Socıerr 
Secretary, Dr, C. Jules Rominger, Misericordia Hospital, 
ath St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
t Thursday of each month at 5 P.m., from October to 
May in Thompson Hall, 
PrrrssurcaH RoENTOEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital 


of Physicians. 


6230 Centre Ave., Pittsburgh, Pa. 15232. Meets secon 
ednesday of month, October thro June, at Park 
Schenley Restaurant. 


Rapiation RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016, Annual Meeting. 
RapioLoarcAL Socrery or Comwecriovr, Inc., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 


Vor. 112, No. 2 


Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER KAusas Crry 
Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates. 

RADIOLOGICAL Society or Kansas CrrY 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bl 
City, Mo. Meets third Thursday of each mon 

RADIOLOGICAL Sociery or Louisiana, CHAPTER or ACR 
Secretary, Dr. Ralph B. n, 154 Brockenbraugh 
Ct. Metairie, La. 5. Meets er during 
EAE State Medical Society meeting and 6 months 

ter. 

RADIOLOGICAL Society or New JERSEY, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07206. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N, J. 

RADIOLOGICAL Socrery or RuHopE ÍsLAND, CHAPTER OT 
Secretary-Tressurer, Dr. John J. O'Brien, 292 Merry- 
mount Dr., Warwick, R.I. 02888. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
monl Center Dr., Suite I, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEW York 
Secretary- Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoon EMPIRE RADIOLOGICAL SOCIETY 
ad Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricmuoup COUNTY IOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College ot 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

RocueEster RoENTGEN Ray Society, Rocazster, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, Roches- 
ter General Hospital, 1425 Portland Ave., Rochester, 
N. Y, 14621. Quarterly meetings on the call of the Pres- 
ident, at the Rochester Academy of Medicine. 

Rocry Mountam RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 

Sax Antow10-CıvıLiasx-MıLrraxy RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
PY, Bexar County toe ospital qe Medical 

ve, San Ántonio, Texas, Meets irdi ednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 


., Kansas 


P.M. 
SAN Disco RADIOLOGICAL Sociery 
President-Secretary, Dr. James M. Lee, Scripps Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 
tW esday of each month at the 


92037. Meets firs 

own & Country Hotel. 

Sax Francisco RADIOLOGICAL SOCIETY 
a ae. Dr. pene G. Moore, 20 Bridge Rd., 

tfield, Calif. 94904. Meets quarterly at various hos- 
pitals (contact Secretary). 

SANTA Cara County RADIOLOGICAL SOCIETY 
Secretary, Dr. xr pins L. Schwinn, 480 Monterey Ave., 
Los Gatos, Calif. 95030. Meets monthly at the Santa 
Clara County Medical Association Bldg., 700 Empey 
Way, San Jose, Calif. 

SECTION OM 10LOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr, William H. Graham, 630 East Santa Clara 
St., San Jose, Cali 

SECTION on RaDrioLoov, MEDICAL Society OF THE Dis. 
TRICT OF COLUMBIA 
Secretary -Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E. Washington, D.C. 
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20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

Szcriow ox RADIOLOGY, Sovruerm MEDICAL Assocration 
ee), Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
feasi Bldg., San Antonio, Tex, 78212. 

Section ox RabioLooY, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex, Meets annually with the Texas 
Medical Association. 

SEREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive, 

Soctery ror PeDIATRIC RADIOLOOY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

Socrety or NucLrar MEDICINE 
Secretary, Dr, James J. Smith, 140 E. ge St., New 
York, N, Y. Administrative er, Mrs. Margaret Glos, 
arr E, 43rd St., New York, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calıf., guns 26-July 2, 1971. 

Sours Bay RADIOLOGIOAL SOCIETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
de alif. 94025. Meets second Wednesday of each 
mon 


Sours CAROLINA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. . Brunson, ı Gregg St. 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SouTH a en ang! TAE or ei 
Secretary, Dr. Haakon O. Haugan, 71 incy St., Rapi 
City, S. D. 57701. Meets in spring with State Medical 
Society and tn fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary Treasurer, Dr, Aaron G. Fingerhut, 1000 W, 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary -Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 2007: Sixteenth 
Annual Meeting: Grand Hotel, Point lear, Ala., Jan. 

28-30, 1972. 

nern John M. McGuire, 904 Chelsea, El P 
Secretary, Jo à uire, 904 A 230, 
Tex. Meets last Monday of each month at 6:30 Pas. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tenn. Sour eets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas STATE RADIOLOGICAL Soctzry, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, eu Medical Tower, 
Room too, 1550 W. Rosedale St, Fort Worth, Tex. 
Te Annual meeting at the Marriott Hotel, Houston, 

ex., March 23-25, 1972. 

Tar FLEICHNER SOCIETY 
Secretary-Treasurer, Eric N. C. Milne, M.B., Medical 
Sciences Bldg., University of Toronto, Ontario, Canada. 

Er riis REN Marchand Methodist H 

e ; Dr. Jo ; r., Me st Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 

an., March and May, 8:00 P.M., Elks Club in Evans. 
ville, Ind. 

Universrry or MicBiGAn DEPARTMENT or ROENTOEN- 
OLOGY Starr MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor, Mich. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Starz RADIOLOGICAL Socıery, CHAPTER or ACR 
Secretary-Treasurer, Dr. R. Newell Ford, St. Mark Hos- 

pital, 803 North and West, Salt Lake City, Utah 84103. 
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Meets fourth Wednesday in January, March, May, 
September and November at Holy Cross H Hospital. 

Vermont RADIOLOGICAL SocıerY, CHAPTER or ACR 
Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401, 

erede CHAPTER or ACR 

-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical € Center, opcm urg, Va. 24501. 

we D. °C, CHAPTER OF 
Secretary- Treasurer, Dr. Wiliam E. Sheely, 1231 Kings- 
ton Ave. , Alexandria, Va. 22302. 

Wasuunoron State RADIOLOGICAL SOCIETY, CHAPTER OF 
Secretary-Treasurer, Dr. Leland L. Burnett, 5765 S. 
Eddy St., Seattle, Wash, 98118. Meets quarterly, 

West Vıracınıa RADIOLOGICAL nn CHAPTER or ACR 
Secretary-Treasurer, u , 510-517 Med. 
Arts Bldg. Charleston, W. Va, Va 25701, eets concurrently 
with annual meeting of W irginia State Medical 
Society; other meetings arranged by program committee, 

WERE County IOLOGICAL SOCIETY 

; Dr. Edgar Palmer, 650 Main St., New Ro- 
ee . Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wiscoxsix RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert E. Douglas, 1209 S. 
er St. ] St. Neenah, Wis. 54956. Meets twice a 
year, Ma and Septem ber. 

WYOMING IOLOGICAL SocIETY, CHAPTER or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring an call of President. 


Mexico, Pugrro Rico AND CENTRAL ÁMERICA 


ÁsOoCIACIÓN EAE DE RADIOLOGÍA 
Secretary, = e Jorge Vargas Segura, Apartado 5367, 
San José, Cos 

AsociAcióN DE zo DE CENTRO ÁMERICA Y 
PaANAMÁ. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually i in a rotating manner in the six countries, 

Asociación PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., anturce, Puerto Rico. 

SOCIEDAD an pe EL an - : 
Secretary, Dr. Julio Astacio, sa Av, Nte. No. 434, San 
Salvador, Rep. El Salvador. 

IEDAD DE RADIOLOGÍA DE GUATEMALA 
See? Dr. Carlos E. Escobar, gt. Calle A 0-05, Zona 1, 
ua 


SocirpaD Mexicana DE RapioLoGÍa, A.C. 
Coahuila No. 35, México 7, D.F., "México. 
Secretary-General, Dr. Octavio Toussaint Goribar. Meets 
first Monday of each month. 
SocizDAD RaDioLÓGICA PANAMEÑA 
Secret, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panami. R. de P. Meets monthly in a d ent oi 
radiology of a local hospital chosen at preceding meeting. 
SOCIEDAD DE DE i ed = a 
Secret r. Her n x N an- 
Pan Rico. Meets second Thursday of each 
oath at 8:00 P.M. at the Puerto Rico Medical Assoc 
tion Bldg. in San Juan. 


BRITISH COMMONWEALTH or NATIONS 
a or RADIOLOGISTS OF THE Province or Quz. 


SEHE Dr. Pierre Archambault 
Moyne, 121 Boul. Taschereau, G Greate Park, a 


Canada. Meets four times a year. 

Barrısa IxsrirrvTE or RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boula 
London, W. 1, . Meets mon 
until May. 


32 Welbeck St., 
y from October 
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Camapian Association or Puyrsicists, Drvision or 
Menrical AND BroroctcAr Puvsics. 

gel Secretary Treasurer, Dr. R. G. Baker, Ontario 

oundation, Ottawa Civic Clinic, 1053 Carling 


Ave., Ottawa 3, Ont, Canada. 
EDMONTON AND cr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional B 


10830 asper Ave., Edmonton 15, Alberta, C 
Meets third Thursday of each month October to mada 
except December, at various Edmonton Hospitals. 
Facuury or RADIOLOGISTS 
Hon Secre clan, Robert Morrison, 47 Lincoln’s Inn 
Field don, W.C.2, England. Annual meeting, Ox- 
ford, Bngland, Joly a 
Paour OF R Roi COLLEGE OF SURGEONS 


RELAND 
Rifa, Dr. H. O'Flanagan, F.R.C.P.1., D.P.H., 12 
St. Stephens Green, Dublin 2, Ireland. 
Sxcriow or RADIOLOGY or THE Roya. Socirtr or Mept. 
oINX (Conringp To Mrenicat MEMBERS) 
Meets third Friday each month at 4:45 P.M. at the Ro H 
aed of Medicine, 1 Wimpole St., London, W. 1, 


CANADIAN ASSOCIATION Or RADIOLOGISTS 
Honorary Secretary, Dr. F. Robert MacDonald, Associate 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
mer Ave., ontreal 2 $, Que., Canada. Annual 
meeting. 

MONTREAL RADIOLOGICAL STUDY CLUB 
Secretary 0: W. Paul Butt, Montreal General Hospital, 
Mon Canada. Meets first Tuesday evening, 
October to Ye 

Secriow or RaDIoLoGY, CANADIAN MEDICAL ASSOCIATION 
$ , Dr. C. M, Jones, Inglis St., Ext. Halifax, N. S, 

Socréré ADIENNE-FRANCAISE DE RADIOLOGIE 
Ten iade General, PG ur 1385 es aan 
Talon Canada. Meets every hird ues- 
day from quine to E ril. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May. 

COLLEGE OF Raproroours E rra " 
Honorary Secret r neragan, 147 Macquarie 
St., Sydney, N. SW. Australia. 


Souru AMERICA 


ASOCIACIÓN nn ps ae Fra 3 
Secretary, Dr. o osca, a. az 151, 
Córdoba, Argentina. Meetings held monthl 

ÁTEXEO DE RADIOLOGIA 
Secretary, Dr. Víctor A. Añaños, Instituto de Radiología, 
Urqiza 3100, Rosario, Argentina, Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

CoLEGIO BRASILEIRO DE IOLOGIA 
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Rio de Janeiro, Brazil. General Assembly meets every 
two years in ber 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
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322, nci araguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary General, Dr. Julio Ormeño del Pino, Instituto de 
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561, Corrientes, Argentina. 
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Se Meets every d F riday of each month, Oct. 
une, inclusive, in M 


SC desi hips en Für RADIOLOGIE UND 
NUxLEARMEDIZIN (Société Suisse pz RADIOLOGIE ET 
DE MÉDECINE Nucıkaire) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
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ROENTGEN DIAGNOSIS 
ÄBDOMEN 


SCHULENBURG, C. A. R. (Pretoria, South 
Africa.) Operative cholangiography in acute 
cholecystitis. Med. Proc., Sept., 1970, 16, 318- 
321. 


The author performs operative cholangiography 
in all cases of cholecystectomy. 

All patients with acute cholecystitis are operated 
on as soon as their condition allows, usually within 
the first 3 days after admission. 

‘Of 1,100 consecutive cholecystectomies, 94 were 
in cases of acute cholecystitis and in each case oper- 
ative cholangiography was attempted, in 92 success- 
fully. Essentially no complications were attributed to 
the roentgenographic studies. Unsuspected common 
duct stones were found in a few cases. 

The author feels that it is not only advisable but 
essential that common duct stones be sought at 
operation for acute cholecystitis, as in the case of 
"cold" operations.—Donald R. Hawes, M.D. 


SCHULENBURG,C.A.R. (Pretoria, South Africa.) 
Anomalies of the biliary tract as demon- 
strated by operative cholangiography. Med. 
Proc., Oct., 1970, 76, 351-354. 


In a series of 1,093 operative cholangiographies 
anatomic anomalies of the biliary tract were demon- 
strated in 230 cases (21 per cent). 

These were classified as follows: 

I. Anomalies of cystic duct (13.7 per cent), con- 
sisting of variations in length, variations in site 
of confluence of major ducts, and variations in 
side or site of entry of the cystic duct into the 
hepatic duct. 

11. Anomalies of hepatic duct (2.9 per cent), con- 
sisting of anomalous ducts (accessory hepatic 
duct), or variations in level of junction of right 
and left hepatic ducts. 

Anomalies of the common bile duct, consisting 
of 1 cyst (duplication), and 1 hamartoma. 
IV. Variations in position of duodenal papilla (5.6 
per cent). 
V. Anomalies of gallbladder, consisting of 1 in- 
; stance of agenesis and double gallbladder —Lois 
Cowan Collins, M.D. 


111. 


REDMAN, HELEN C., Reuter, STEWART R., and 
JosepH, Ramon R. Roentgenographic eval- 
‚uation of patients with suspected obstructive 
jaundice. Surg., Gynec. ES Obst., Dec., 1970, 
737, 1100-1104. (From: Departments of 
Radiology and Internal Medicine, Wayne 
County General Hospital, Eloise, Mich.; and 
University of Michigan, Ann Arbor, Mich.) 


Routine roentgenographic and laboratory exam- 
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inations do not distinguish drug-induced jaundice 
from obstructive jaundice and such patients may 
undergo an unnecessary exploratory laparotomy. 

Combined angiography and percutaneous trans- 
hepatic cholangiography were used in 15 patients 
with biochemical findings suggestive of obstructive 
jaundice. The presence or absence of biliary obstruc- 
tion was correctly determined in 13 ofthe 15 patients 
and in retrospect the other 2 cases could have been 
correctly diagnosed on the basis of the roentgeno- 
grams. 

The presence or absence of obstruction was cor- 
rectly determined by percutaneous transhepatic 
cholangiography in 13 patients. The 2 falsely nega- 
tive cases were due to failure to enter a duct in one 
case, and limitation of the stricture to the left bile 
duct in the other. : 

The cause of the obstruction was diagnosed cor- 
rectly by angiography in 7 of the 11 patients with 
obstruction and retrospectively in all 11. Percutan- 
eous transhepatic cholangiography led to a correct 
diagnosis in 7 of the 11 patients and in retrospect it 
could have been made in g of the 11. 

The value of these two diagnostic procedures in 
distinguishing hepatocellular jaundice, particularly 
drug-induced, from obstructive jaundice lies in the 
fact that the only other method of reliable differen- 
tiation is Japarotomy.— Lois Cowan Collins, M.D. 


GENITOURINARY SYSTEM 


Er Marry, Asaan B., and CHEHATA, Omar A. 
Clinical evaluation of new methods of pyelog- 
raphy. Kasr-El-Aini 7. Surg., July, 1970, 
II, 247-256. (From: Minshawy Tanta Hos- 
pital, Tanta, Egypt.) 


During the past decade 2 major advances in intra- 
venous pyelographic techniques have emerged. These 
are: the double or multiple dose method; and the 
drip infusion pyelography. The modern radiologist 
may use one or both of these methods routinely, or 
he may use them to supplement the standard single 
dose technique under certain circumstances. 

Radiology is a developing art. Methods used many 
years ago may not be advisable in the seventies. 
There are a number of reasons for eliminating abdom- 
inal compression and dehydration which in past 
years have been employed to enhance the pyelo- 
graphic pattern. Dehydration is useless if renal blood 
flow is impaired, and it can precipitate oliguria or 
anuria as well as renal failure in cases of hyperpara- 
thyroidism, myelomatosis, and underlying condi- 
tions associated with dehydration. Abdominal com- 
pression can provoke vasovagal attacks and is con- 
traindicated where there is abdominal trauma, 
masses, colic, etc. 

The authors evaluated 60 cases with the double or 
multiple dose method and the drip infusion tech- 
nique. Normal hydration was used and compression 


eliminated. They feel that the results were far su- 
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perior to the standard technique and saved several 
patients from needless operations when the routine 
pyelography showed a nonfunctioning kidney. Drip 
infusion pyelography seemed indicated in cases with 
ischemic kidneys as in chronic pyelonephritis, in 
impairment of renal blood flow as in senile arterio- 
sclerosis, in elderly dehydrated cases, and in border- 
line cases of liver failure. Extravascular infusion can 
be used in very obese patients as well as in children. 
Visualization of the kidneys was often obtained even 
when the blood urea nitrogen was over 60 mg. per 
cent.— Arch H. Hall, M.D. 


SnoBL, O., Švorc, J., and DiBELKOvA, M. 
Die Markschwammniere im Kindesalter. 
(Medullary sponge kidney in childhood.) 
Fortschr. a. d. Geb. d. Rönigenstrahlen u. d. 
Nuklearmedizin, Nov., 1970, 173, 644-650. 
(Address: Doc. MUDr. O. Snobl CSc., 
Röntgenabteilung der I. und II. Univ.- 
Kinderklinik, Praha, 2,/CSSR, Sokolskä 2.) 
Medullary sponge kidney is a congenital cystic 

disease involving renal pyramids exclusively. In 

early life, the condition tends to remain asympto- 

matic and can only be suspected clinically when a 

secondary infection with uremia develops. Occasion- 

ally, however, the disease may also be recognized in 
earlier life. 

Six pertinent cases have been observed in children 
with an age range of 6 to 14 years, including 5 girls 
and 1 boy. In a different series, a marked male pre- 
ponderance has been observed. The diagnosis on 
hospital admission varied from nephrocalcinosis with 
pyelonephritis to renal acidosis, tubular insufficiency 
and postglomerulonephritis status. 

Characteristic roentgen findings in conventional ab- 
dominal views comprise minute mulberry-type med- 
ullary calcifications converging on the papillae of 
the renal pvramids. Intravenous urograms will dis- 
close contrast medium in the pyramids with a fan- 
shaped appearance and ring formations occasionally 
resembling a bouquet-of-flowers. Enlarged papillae 
may change the shape of the minor calyces which 
can appear broader and ovoid with an irregular 
contour, 

Characteristic clinical signs include polyuria and 
polydipsia. A secondary pyelonephritis may lead to 
a metabolic acidosis and renal colic. These variable 
clinical signs can obscure the underlying medullary 
sponge kidney, especially when complications de- 
velop. 

In the differential diagnosis, one has to exclude 
renal tuberculosis with calcifications, nephrocalcino- 
sis with tubular acidosis, nephrolithiasis, renal papil- 
lary necrosis and calyceal diverticula. Staining of 
the pyramids also occurs in pyelotubular reflux. In 
this condition, however, there is absence of minute 
cyst formations which are so characteristic of medul- 
lary sponge kidney.— Ernest Kraft, M.D. 
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Marquis, JAMES R., and Kuazem, BERNARD. 
Sickle-cell disease: renal roentgenographic 
changes in children. Radiology, Jan., 1971, 
98, 47-52. (From: Departments of Radiology 
and Pediatrics, Children’s Hospital of Ne- 
wark, United Hospitals Medical Center, 
Newark, N. J.) 


The kidneys, in sickle-cell disease, have been well 
documented clinically and pathologically, but there 
have been relatively few reports in the radiologic 
literature. The most frequently described major 
renal changes are filling defects and papillary necro- 
sis. The authors were able to find only 1 article de- 
scribing renal roentgen changes in children with 
sickle-cell anemia. 

The authors’ paper is based on 25 patients under 
16 years of age (17 females and 8 males) who under- 
went excretory urography. Five males and 14 females 
were proved S-S; 3 males and 3 females were S-A. 

Poor concentration was found in only 3 patients, 
possibly due to larger doses of contrast material, 
Twelve patients had calyceal blunting, apparently 
unrelated to infection in view of negative urine cul- 
tures and absence of genitourinary symptoms. Kid- 
ney enlargement greater than 1 S.D. was found in 7 
patients. There was no roentgen evidence of renal 
papillary necrosis or filling defects in the renal pelvis. 

The basic pathologic process in sickle-cell disease 
is intravascular stasis and congestion, thrombosis, 
and fibrosis occurring in the kidney and elsewhere. 

The most common roentgen change was blunting 
of the minor calyces and was referred to as “sickle- 
cell caliectasis" to distinguish it from bacterial in- 
flammatory pyelonephritis or obstructive caliectasis. 
Ten patients had bilateral and 2 patients had uni- 
lateral calyceal blunting of varying severity. This 
finding is most likely due to congestion, necrosis, and 
fibrosis. 

The significance of renal enlargement is not clear, 
but may be a manifestation of congestion. The en- 
largement may be striking and can mimic polycystic 
disease or an infiltrative process such as leukemia. 

No change in kidney size or caliectasis was demon- 
strated in 3 of 4 patients, who had serial urographic 
studies over a period of time ranging from 1 to 7 
years. 

The authors could find no correlation between the 
roentgen changes and the clinical course or age of 
the patient.—7. G. Hutka, M.D. 


Jounson, A. J., and Korsis, H. N. Refluxing 
ureteral stump with pseudocyst formation: a 
complication of renal homotransplantation. 
7. Urol., Nov., 1970, 704, 668-669. (From: 
Division of Urology, Henry Ford Hospital, 
Detroit, Mich.) 


This is a case report. Following bilateral nephrec- 
tomy with high ureteral ligation and subsequent un- 
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eventful renal transplantation, the patient returned 
with complaints of incomplete bladder emptying and 
frequency, and had a palpable low abdominal midline 
mass. 

Cinecystourethrography revealed vesicoureteral 
reflux into the right ureteral stump. 

Drained vıa suprapubic catheter, the mass con- 
tained 2,500 cc. of clear urine. 

Surgery later demonstrated the mass to be a urine- 
containing pseudocyst, which communicated with 


the right ureter.— Hugh F. Gardiner, M.D. 


WILLIAMS, ARTHUR V., DERRICK, FLETCHER 
C., JR., and Harcest, Tuomas S. A dispos- 
able radiopaque grid for percutaneous renal 
biopsy. 7. Urol., Nov., 1970, 704, 646-648. 
(From: Departments of Medicine [Renal 
Section], Urology and Surgery [Engineering 
Development Section], Medical University of 
South Carolina, Charleston, S. C.) 


Percutaneous renal biopsy is a frequently employed 
procedure in the evaluation of obscure renal disease. 
It is fraught with certain hazards, the most frequent 
of which is hemorrhage (hematuria, perirenal hema- 
toma, etc.). 

The authors fecl that this is usually secondary to 
improper placement of the biopsy needle. They pre- 
sent a technique using a disposable radiopaque grid 
to increase accuracy in renal localization for biopsy. 
They cite a series of 141 percutaneous renal biopsies 
and 12 cyst aspirations in which there were no com- 
plications. They do not employ fluoroscopic control. 
—Robert F. Gubler, M.D. 


SKELETAL SYSTEM 


SERRE, H., Simon, L., Sany, J., and BLOTMAN, 
F. L’ostéonécrose primitive du genou chez le 
sujet agé: A propos de 18 cas. (Primary osteo- 
necrosis of the knee in the elderly: report of 
18 cases.) Presse méd., Nov., 1970, 74, 2119- 
2122. (From: Clinique de Rhumatologie et 
Clinique d’Orthopédie, Clinique Saint-Eloi, 
C.H.I., F.-34-Montpellier, France.) 

Less well known than the more common osteo- 
chondritis dissecans of young persons is the rarer 
primary knee osteonecrosis of the elderly. Eighteen 
cases in persons over 50 years of age were unilateral, 
and 12 were in women. Unlike juvenile osteochon- 
dritis, there is usually a sudden onset of severe knee 
pain, with progression, and without antecedent acute 
trauma. Aseptic effusion is common; there is no joint 
locking. One-half of the authors’ cases showed genu 
varum; one-half of the patients were obese; 2 had 
associated vascular abnormalities; and there was 1 
each with gout, diabetes, and old syphilis. 

Although radiography is the basis of diagnosis, 
the symptoms may precede the roentgen findings by 
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months. Air-contrast arthrography or Sr% scanning 
may reveal early changes. 

The earliest plain roentgenographic finding is a 
mild flattening or irregularity of the medial femoral 
condyle in the lateral view. One such case showed a 
strongly positive Sr® uptake. Progression leads to 
appearance of a small flattened break of the distal 
condyle margin or a small zone surrounded by sclero- 
sis. Later, there is typically a semilunar break of the 
condylar margin, surrounded by an irregular sclero- 
tic band, and limited below by a thin sequestrum, 


‘usually not detached. In contrast to juvenile osteo- 


necrosis, these lesions are more medial, being quite a 
distance from the intercondylar notch, and are larger 
and less sharply defined. 

In the absence of successful treatment, the natural 
history often leads to an increasing medial tibiofem- 
oral arthrosis. Few favorable outcomes were obtained 
by available medical or surgical means in the current 
series. 

(This reviewer strongly recommends for additional 
reading “Spontaneous Osteonecrosis of the Knee,” 
Ahlbäck et al., Arthritis and Rheumatism, 1968, 11 
705-733, which contains a superb series of successive 
roentgenographic illustrations of this same entity.)— 
Alan E. Oestreich, M.D. 


NUMAGUCHI, Yuji. Osteitis condensans ilii, in- 
cluding its resolution. Radtology, Jan., 1971, 
98, 1-8. (From: Department of Radiology, 
Atomic Bomb Casualty Commission, Hiro- 


shima, Japan.) 


Forty-eight cases of osteitis condensans ilii, all 
in Japanese females, are presented and the results 
compared with previous reports. The mean age was 
35 years. Ninety-two per cent had been pregnant. 
The prevalence was 1.16 per cent, a lower figure than 
the prevalence reported from Europe. 

Roentgenographically, the condition consists of 
varying degrees of osteosclerosis lateral to the sacro- 
iliac joints. This sclerosis may be unilateral (12.5 
per cent) or bilateral; if bilateral, asymmetric in- 
volvement was seen in about half of the cases. While 
opinions differ regarding sacral involvement, in nearly 
all cases in this series a narrow band of sclerosis was 
noted on the sacral side of the sacroiliac joint as dem- 
onstrated in the 45° oblique projection. In 16 of the 
19 patients followed greater than 8 years, partial or 
complete resolution of the sclerotic densities resulted. 
This probably accounts for the rarity of the condition 
in older patients. 

While 26 patients initially presented low back 
pain, most (17) had other associated roentgeno- 
graphic abnormalities, such as scoliosis or narrow 
intervertebral disk spaces, to explain the pain. No 
correlation was found between the degree of pain and 
the extent of bone involvement by the sclerotic pro- 
cess. 

Etiologically, no correlation was noted between 
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osteitis condensans ilit, and urinary tract infection, 
moderate obesity, or history of trauma. No correla- 
tion was noted between the severity of the roentgeno- 
graphic involvement and the number of pregnancies 
or length of labor. 

Differential diagnosis includes Marie-Strümpell’s 
spondylitis, tuberculosis, nonspecific or syphilitic 
osteoarthritis, Paget’s disease, and Garre’s osteomy- 
elitis.—I. Whitfield Carhart, M.D. 


JarDON, O. Max, Burney, Dwicutr W., and 
Fink, R. L. Hypophosphatasia in an adult. 
7. Bone & Joint Surg., Oct., 1970, 52-4, 
1477-1484. (From: Department of Ortho- 
paedics, University of Nebraska and Affil- 
tated Hospitals, Omaha, Neb.) 


Only 10 cases of hypophosphatasia in an adult 
have been reported in the literature. The disease is 
characterized by low serum alkaline phosphatase, 
skeletal abnormalities and presence of phosphoethan- 
olamine in the urine and serum. 

The roentgenograms may show fractures, pseudo- 
fractures, subperiosteal new bone formation and fe- 
moral bowing.—Richard P. Taylor, M.D. 


DiamoND, Liege S. A family study of spondylo- 
epiphyseal dysplasia. Y. Bone & Joint Surg., 
Dec., 1970, 52-4, 1587-1594. (From: J. L. 
Kernan Hospital, Baltimore, Md. 21207.) 

A study of 6 generations of a family with a genetic 
disease best described as a mixture of multiple epi- 
physeal dysplasia and spondyloepiphyseal dysplasia 
is presented. Detailed information is available for 4 
generations of 44 members, 31 of whom reveal some 
stigmata of the condition. 

The following findings are noted: (1) coxa vara; 
(2) changes in the hip resembling all stages of avas- 
cular necrosis; (3) right thoracic and thoracolumbar 
scoliosis of some degree; (4) vertebral body abnor- 
malities either those of multiple epiphyseal dysplasia 
tarda showing irregular surfaces of the vertebrae 
with disk intrusions into the body and anterior wedg- 
ing of isolated vertebra, or of spondyloepiphyseal 
dysplasia tarda with flat vertebral bodies, and narrow 
disks with irregular vertebral plates; (5) severe de- 
generative arthritis of the hips; (6) severe to moder- 
ate changes with wide shallow acetabula with irreg- 
ular walls; (7) stunted stature but not true dwarfism; 
and (8) normal hands, feet and knees.—S. A. Kauf- 
man, M.D. 


SHOLKOFF, STEPHEN D., GLICKMAN, Morton 
G., and STEINBACH, Howarp L. Roentgenol- 
ogy of Reiter’s syndrome. Radiology, Dec., 
1970, 97, 497-503. (From: Department of 
Radiology and the Rheumatic Disease 
Group, Department of Medicine, University 
of California School of Medicine, San Fran- 
cisco, Calif.) 
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The roentgenograms of 55 patients with well doc- 
umented Reiter’s syndrome, during the years 1966 
through 1968, were reviewed and the frequency and 
distribution of roentgenographic changes of Reiter’s 
syndrome are discussed. 

There was a tendency toward asymmetric arth- 
ritic involvement, with erosions and effusions the 
most frequent findings, and with periostitis noted 
less often. The most common sites of involvement 
were the heel, toe, and sacroiliac joints. 

In the authors’ series, roentgenograms in Io out of 
55 patients with Reiter’s syndrome (18 per cent) 
demonstrated no abnormality. 

The distribution of the arthritic roentgenographic 
findings would often permit a presumptive diagnosis 
in the absence of a classical clinical history.. illiam 
L Graham, M.D. 


GORDON, Rosert B. Arthrography of the ankle 
joint: experience in one hundred seven stud- 
les. Y. Bone ES Joint Surg., Dec., 1970, 52-1, 
1623-1631. (Address: 2299 Post Street, San 
Francisco, Calif. 94115.) 

Arthrographies of 107 ankles were performed. 
The technique of ankle arthrography is discussed. 

It is simple, safe and accurate. 

It is particularly reliable ın determining the site 


and extent of soft tissue injury.— Richard P. Taylor, 
M.D. 


Boop AND LYMPH SYSTEM 


SrELZIG, H.-H., Mever, W. W., and SIEBERT, 
G. Über die Verkalkung der atherosklerotis- 
chen Beete in den Becken-und Extremitäten- 
arterien: Mikroradiographische und histo- 
logische Untersuchungen. (Calcification of 
the atherosclerotic beds in pelvic and extrem- 
ity arteries: Microradiographic and histologic 
examinations.) Fortschr. a. d. Geb. d. Rönt- 
genstrahlen u. d. Nuklearmedizin, Nov., 1970, 
113, 614-627. (Address: Dr. med. H.-H. 
Stelzig, Institut für Klinische Strahlenkunde, 
65 Mainz, Langebeckstrasse 1, Germany.) 


In spite of voluminous literature, the morpho- 
genesis and histotopography of calcification of athero- 
sclerotic foci has not been clarified. Conventional 
roentgen techniques, even with fine grain film emul- 
sions, have proved inadequate for solving micromor- 
phologic problems. Application of microradiography, 
on the other hand, has greatly aided in the study of 
vascular calcifications. A combination of the macro- 
scopic and microradiographic demonstration of cal- 
cifications enables a specific histologic and histo- 
chemical analysis of the arteries. 

For the specific studies, the iliac, femoral and pop- 
liteal arteries of 43 necropsy tissues were obtained. 
The vessels were opened longitudinally and subjected 
to a modified v. Kossa reaction. Microradiographic 
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examinations were performed on 75 arterial segments, 
8 cm. long, and on 22 transverse or longitudinal cuts, 
0.8 to 1.0 mm. thick. 

The mineralization of the atherosclerotic plaques 
presents various shapes. Calcification of the bed of 
the intima plaques varies from microscopic dust to 
granular formations and large shells. The mineral- 
ization represents a progressive lesion with increasing 
size of the calcium particles. 

Dust-like and granular calcifications can also be 
found in the diffusely thickened intima adjacent to 
the plaques. The media in this area usually are thin. 
The inner elastic membrane below the plaques is 
markedly fragmented. In the necrotic atheroma, the 
necrotic parts of the bed remain free from calcium. 

Presence of calctum dust around large plaques 
suggests that new calcium particles appear contin- 
uously in the bed. Thus, the plaques become increas- 
ingly larger. Microradiographically, one can follow 
the progressive closure of the gaps between the 
atherosclerotic foci. The localization of the calcium 
also changes from one focus to the next. 

The conditions influencing the mineralization and 
demineralization of the atherosclerotic foci and their 
surroundings are discussed in detail._—Ernest Kraft, 
M.D. 


LEEDS, Norman E., and GOLDBERG, HERBERT 
T. Lenticulostriate artery abnormalities: 
value of direct serial magnification. Radiology, 
Nov., 1970, 97, 377-383. (From: Depart- 
ments of Radiology, Montefiore Hospital and 
Medical Center, the Albert Einstein College 
of Medicine, Bronx, N. Y., and the Albert 
Einstein Medical Center, Philadelphia, Pa.; 
and the Department of Radiology, Philadel- 
phia General Hospital, Philadelphia, Pa.) 
Lenticulostriate arteries are usually not well seen 

on routine cerebral arteriograms because of their 
small size. Anteroposterior and lateral direct serial 
magnification delineates these arteries better, and, 
therefore, ın a limited series of patients, abnormal- 
ities are recognized which otherwise would be un- 
noticed. 

The authors successfully demonstrated minor ir- 
regularities of the arteries as well as small microan- 
eurysms in hypertension, actual bleeding sites in 
patients with intracerebral hemorrhages, mild arter- 
ial displacements, areas of avascularity, and small 
areas of tumor infiltration. These findings are often 
not seen in routine cerebral arteriography, and, there- 
fore, aid ın the clinical evaluation of the patient. 

The technique to obtain detailed visualization of 
the lenticulostriate arteries by serial magnification 
is described and involves the use of a fine focal spot 
(0.3 mm.), a tube-object distance of 15 to 17 inches, 
and an object-film distance of 23 to 25 inches. The 
object is taken as a point midway between the outer 
canthus of the eye and the tragus. With a horizon- 
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tally fixed changer the tube should be angled no more 
than 10°, or a special base may be constructed to 
permit angulation of the changer to maintain its 
position perpendicular to the tube. —Car/ H. Weiden- 
mier, Jr., M.D. 


EHRINGER, H., Fischer, M., LECHNER, K., 
and MAYRHOFER, E. Thrombolytic therapy 
of non-acute arterial occlusions. German Med. 
Monthly, Oct., 1970, 15, 621-631. (Address: 
I. Medizinische Universitätsklinik, Spital- 
gasse 23, A-1090 Wien, Austria.) 

An investigation has again confirmed the principle 
that lysis of arterial occlusions is possible in vivo. An 
analysis of the results by age and site of the occlusion 
has shown that streptokinase therapy is remarkably 
successful in the treatment of occlusions of the iliac, 
femoral and popliteal arteries of up to 6 weeks’ du- 
ration. 

The history appeared to be important in assessing 
the likelihood of success of streptokinase therapy. 
In all cases in which successful lysis was obtained, 
the patient was able to pinpoint to the very day the 
onset of severe ischemic symptoms occurring with- 
out prior warning even though pre-existing chronic 
symptoms had been present. Angiographic findings 
before and after therapy left no doubt that general- 
ized vascular disease was present. 

In this study of 35 patients it was found that after 
successful thromboembolic therapy, the peripheral 
blood flow was of the same order as after successful 
surgical vascular reconstruction. Improvement in 
blood flow has been maintained for up to 24 years 
with continuous anticoagulant therapy. 

Radiologists should be aware of the different forms 
of therapy available for this condition.—Arch H. 
Hall, M.D. 


Hever, F., DEININGER, H.-K., and VANSELOW, 
K. Ergebnisse der Röntgen Kine-Densito- 
metrie der Organdurchblutung. (Results of 
the roentgen cinedensitometry of blood flow 
in organs.) Rönigenblätter, Dec., 1970, 23, 
593-598. (Address: Prof. Dr. F. Heuck, 
Zentralröntgeninstitut des Katharinenhos- 
pitals, 7000 Stuttgart, Kriegsbergstrasse 60, 
Germany.) 


For functional analysıs of an organ, testing of 
specific blood flow may prove very helpful. The pro- 
cedure is described in detail. A very small dose of 
contrast material is injected into an artery and rapid 
serial exposures are made simultaneously; also, the 
arterial pressure curve and frequency of exposures 
are registered. The progression of the bolus of con- 
trast material and the diameter of the artery are 
measured. Thus, the flow-time volume can be de- 
termined with tagged contrast material as an indica- 
tor. Cineroentgenograms will then give the highest 
resolution for electronic densitometry. 
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The comparable cinedensitometry was first de- 
termined in the normal and abnormal circulation of 
the brain and the kidney. The median value of the 
blood-flow volume of the internal! carotid artery lies 
between 5 and 6 ml./sec. With increased intracranial 
pressure these values will decrease. The blood-flow 
volume of the renal artery depends on the size and 
weight of the kidney. In the average healthy 
kidney, it amounts to 600-700 ml./min. With in- 
creased blood pressure, the blood-flow volume in- 
creases. Lower volumes are encountered in renal 
hyperplasia, nephrosclerosis and renal infarcts. 

The densitometry curve simultaneously shows 
flow phenomena of the renal artery. It alsocan regis- 
ter the blood flow in different zones of the renal par- 
enchyma.—£Ernest Kraft, M.D. 


RADIATION THERAPY 


Henk, J. M., Kunker, P. B., Shan, N. K., 
SMITH, C. W., SuTHERLAND, W. H., and 
Wassır, S. B. Hyperbaric oxygen in radio- 
therapy of head and neck carcinoma: in- 
terim report of a controlled clinical trial. 
Clin. Radiol., July, 1970, 27, 223—231. (From: 
South Wales Radiotherapy Centre, Velindre 
Hospital, Whitchurch, Cardiff, Wales.) 


The value of hyperbaric oxygen in radiotherapy 
has remained controversial although 13 years have 
elapsed since its first use was reported by Churchill- 
Davidson eż al. The authors attempt to evaluate the 
role of hyperbaric oxygen as an adjuvant to radio- 
therapy in a prospective controlled clinical trial 
initiated in September 1964, following preliminary 
experience of the technique extending over the pre- 
ceding 12 months. Tumors of the head and neck were 
utilized and a regimen of 10 fractions in 3 weeks, allo- 
cating each patient at random to treatment of either 
air or oxygen after prescription of the tumor dose. 
Identical beam direction techniques were used in air 
and oxygen treatments. 

The criteria for admission to the trial were as fol- 
lows: (1) radical external beam radiotherapy was 
considered as the treatment most appropriate, ex- 
cluding small tumors in the mouth usually treated 
by implant, and laryngeal carcinomata confined to 
mobile vocal cords; (2) the patient was under the 
age of 75; (3) the diagnosis of carcinoma was histo- 
logically proven before treatment; (4) no previous 
radiotherapy or surgery, definitive in character, had 
been carried out; (5) the patient was considered 
medically fit to undergo treatment in the hyper- 
baric chamber; (6) no metastases were present other 
than those in the cervical lymph nodes. 

The trials stratified into 4 groups: Group 1, nasal 
and oral carcinoma; Group 2, laryngeal carcinoma; 
Group 3, laryngopharyngeal carcinoma; Group 4, 
carcinoma in cervical lymph nodes when the primary. 
site could not be found, or a primary carcinoma not 
in the above groups. 
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All patients received a tumor dose between 3,500 
and 4,500 rads from a 4 mev. linear accelerator in 
10 equal fractions over 3 weeks; j.c., treatment 3 
times a week on Mondays, Wednesdays and Fridays. 

Patients allocated to oxygen were treated at a 
pressure of 3 atmospheres absolute in a Vickers 
oxygen tank. 

Higher survival rates and significantly higher local 
tumor control rates have so far been observed in the 
oxygen compared with the air series, with no differ- 
ence in complications. 

The authors conclude that under the conditions 
of this trial, high-pressure oxygen is an effective 
adjuvant to radiotherapy.—Luther W. Brady, M.D. 


Murray, G., Moore, R. H., and Kenny, 
G. M. Current results from primary and 
secondary treatment of renal cell carcinoma, 
F. Urol., 1970, 104, 523-527. (From: De- 
partment of Urology, Roswell Park Memorial 
Institute, New York State Department of 
Health, State University of New York, 
Buffalo, N. Y.) 


Survival rates following primary or secondary 
treatment of renal cell carcinoma are thought to be 
in need of current re-evaluation. Questions relative 
to postoperative radiotherapy in improving survival 
rates for these patients have been raised. Some in- 
vestigators have pointed out that more than half of 
the patients without initial metastases survive more 
than 5 years following nephrectomy with or without 
irradiation as a primary treatment, while others ad- 
vocate more aggressive surgical intervention and in 
selected instances preoperative radiation therapy. 

The authors report their results of primary and 
secondary treatment of patients with renal cell car- 
cinoma at the Roswell Park Memorial Institute. 

The results of 192 patients undergoing primary 
or secondary therapy for renal cell carcinoma be- 
tween 1960 and 1968 were reviewed. Eighteen pa- 
tients were Jost to follow-up. Cases were divided on 
the basis of presence or absence of known initial 
metastases. Initial metastases were present in 79.7 
per cent of the patients, yet the average survival 
rate exceeded 2 years. 

The 5, 10 and 15 year survival rates for patients 
without initial metastases were 45, 25 and 25 per 
cent, respectively. 

A 50.6 per cent 1 year survival rate was achieved 
in 87 patients receiving secondary therapy (irradi- 
ation, chemotherapy and androgens) for secondary 
metastases. 

A significant difference was noted as a result of 
secondary treatment for metastatic renal cell carci- 
noma for as long as 5 years.—Luther W. Brady, M.D. 


Coucounpr, F., and Maestro, A. The man- 
agement of recurrences of malignant tumors 
of the uterine cervix by 42 MeV betatron. 
Radiol, clin. et biol., 1970, 39, 407-418. 
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(From: Institute of Radiology and Radio- 
therapy, University of Pavia, Pavia, Italy.) 


Radiotherapy alone or combined with surgery can 
provide satisfactory results in the treatment of ma- 
lignancies of the uterine cervix. Recurrence of these 
tumors may occur after varying periods of time. By 
the term “recurrence” 1t should be understood that 
this means the “reappearance of clinical symptoms of 
the tumor after a period of subjective or objective 
symptomatic silence, following a primary therapeutic 
intervention performed with the intention of being 
radical.” On the other hand, the surgical intervention 
or the radiologic treatment, when incomplete or inad- 
equate with objective clinical findings being present, 
is more properly described as “persistent disease.” 

The authors describe their experience since August 
1965 in the Institute of Radiology of the University 
. of Pavia using a 42 mev. Siemens betatron which 
‘emits, for medical purposes, a 42 mev. photon beam 

and a high energy electron beam from 5 to 42 mev. 
In the interval from August 1965 through December 
1967, 33 patients with recurrent tumors of the uterine 
cervix were treated. The authors describe the radi- 
ation techniques employed and the results achieved. 
The sites of recurrence varied from the cervix to the 
parametrial areas to the pelvis. The time of appear- 
ance of recurrence varied from 1 to 10 years follow- 
ing primary treatment, with 1 patient having a re- 
currence I3 years after treatment and 2 after 24 
years. 
In general the early results have been satisfactory 
with the pelvic and parametrial infiltrates noticeably 
being reduced and in 2 patients who suffered uni- 
laterally from marked edema of the lower extremity, 
a complete disappearance of the edema was ob- 
served. Best results were obtained in patients with 
vaginal or cervical recurrences, either strictly local- 
ized or involving the base of the parametria. Com- 
plete tumor regression at the vault and a re-epithe- 
lization of the cervix could be observed. Even in 
parametrial and pelvic recurrences good results were 
obtained. 

The authors found no observable relationship be- 
tween the outcome of treatment and the clinical 
features of the recurrent disease. Twelve patients 
are still alive Io to 36 months after the end of the 
radiation therapy, 7 having had vaginal or cervical 
recurrences with or without initial involvement of 
the parametrium, 2 having primary parametrial re- 
currence and 3 having recurrent pelvic disease. 

The conclusion is drawn that hard photon radi- 
ation beams of this quality are useful in treating 
recurrent cervix carcinoma, giving generally satis- 
factory results. It is emphasized that radiation ther- 
apy with ultrahard photon radiations must be used 
in patients with recurrences of the cervix, even when 
the treatment has to be strictly palliative. —Lwusther 
FF. Brady, M.D. 


Broom, H. J. G., Ricnarpson, W. W., and 
FieLD, J. R. Host resistance and survival in 
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carcinoma of breast: a study of 104 cases of 
medullary carcinoma in a series of 1,411 
cases of breast cancer followed for 20 years. 
Brit. M. F., July, 1970, 3, 181-188. (Address: 
H. J. G. Bloom, M.D., Consultant Radio- 
therapist, Royal Marsden Hospital and In- 
stitute of Cancer Research, London S.W.3, 
England.) 


For many years the study of human cancer was 
focused chiefly on the inherent characteristics and 
manifestations of the tumor itself. There has been 
increasing interest recently in the response of the 
host and in the concept of natural resistance to 
malignant disease. 

The authors report their experience with a special 
type of mammary carcinoma, generally of high- 
grade malignancy, carrying a remarkably good prog- 
nosis—so-called “medullary carcinoma of the breast 
with lymphoid infiltration.” They suggest that the 
increased lymphoid tissue seen in these tumors is 
concerned with cell-mediated and humoral immu- 
nologic reactions and reflects a strong host-defence 
mechanism related to the remarkably high survival 
rates following radical treatment. Since the evidence 
for host resistance to malignant disease is based 
largely on animal data, the opportunity to study a 
group of patients followed for 20 years, in whom 
this type of defence reaction appeared to exist, was 
thought by the authors to be of considerable clinical 
interest. 

Among 1,411 cases of breast cancer there were 104 
with medullary carcinoma (7.4 per cent), for which 
corrected 5 to 20 year survival rates were calculated. 
After 20 years, 74 per cent of the cases with operable 
medullary tumors were alive, compared with 14 per 
cent of cases with similar stage non-medullary can- 
cer. In the presence of histologically proved axillary 
metastases, the 20 year survival rate was 61 per cent 
for medullary cases, compared with only 13 per cent 
for other types of breast cancer. 

In 30 cases of medullary cancer in which the axilla 
was free, the corrected 20 year survival rate was 95 
per cent following a combination of radical operation 
and radiotherapy. No evidence could be found that 
axillary dissection or postoperative irradiation is 
harmful to women with operable highly malignant 
breast cancer in whom a well-marked host resistance 
is thought to be present. A combination of radical 
mastectomy and postoperative irradiation appears 
to be the most effective treatment for such cases. 

The authors conclude from their study that the 
present grounds for rejecting a radical approach to 
the treatment of breast cancer, based on current im- 
munologic considerations, are regarded as being 
quite inadequate.—Luther W. Brady, M.D. 


Kaiser, R. Endocrine mechanisms offering 
protection against endometrial and mam- 
mary carcinoma. German Med. Monthly, 
June, 1970, 6, 309-315. (From: Department 
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of Obstetrics and Gynecology, University of 
Munich, Munich, Germany.) 


Patients with mammary and endometrial carci- 
noma often show characteristic endocrine, constitu- 
ticnal ana fertility patterns. The author reviews the 
literature regarding endocrine factors involved in 
the prevention or etiology of mammary and endo- 
metrial carcinoma. 

Women with endometrial and mammary carcı- 
noma often have a history of reproductive inefh- 
ciency as evidenced by anovulatory cycles, infertility 
or a lower than average number of children. In spite 
of the high estrogen concentrations noted during 
pregnancy and the luteal phase of the menstrual 
cycle, these times represent spells of progestational 
dominance. At this point, target organs show di- 
minished proliferative activity. Synthetic progesto- 
gens and combined estrogen-progestogen preparations 
used for the inhibition of ovulation have the same 
effect on target organs. Each phase of the proges- 
togen dominance resembles castration, except for 
the associated depletion in steroid hormones and 
atrophic changes. Diminished proliferative activity 
is seen during lactation when secretory activity of 
the mammary parenchyma occurs in association 
with ovarian inactivity and an absence of endome- 
trial stimulation. 

Breaks from proliferative activity offer protection 
against mammary and endometrial carcinoma. Ovar- 
jan dysfunction, associated with long spells of pro- 
liferative activity and hyperestrogenism, cause an 
excess of cell proliferation and turnover between 
puberty and a frequently delayed menopause. This 
factor, together with a genetic predisposition to 
carcinoma, plays an important role in the etiology 
of carcinoma. The author points out the relevance 
noted that patients with endometrial carcinoma are 
often android and obese, showing signs of excess 
adrenal and islet-cell activity with diminution in 
thyroid function. 

The author suggests the generous use of proges- 
togens as a method of prophylaxis in patients with 
anovulatory cycles. He also suggests that it might 
be extended to puberty in view of the increasing 
incidence of breast carcinoma in younger women. 
Inhibition of ovulation is suitable in mature and 
premenopausal women. It would seem appropriate 
to seek to abolish any pathologic prolongation of 
proliferative activity. He points out, however, that 
there may be objections to properly indicated and 
controlled estrogen therapy.— Luther W. Brady, M.D. 


GiLL, W., Lone, W., Fraser, J., and Les, P. 
Cryosurgery for neoplasia. Bri. J. Surg., 
July, 1970, 57, 494-502. (From: Department 
of Clinical Surgery, University of Edin- 
burgh, Edinburgh, Scotland.) 


Destruction of living tissue by cold was first de- 
scribed by Dr. James Arnott of Middlesex Hospital 
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in 1851, where fungating tumors were treated with 
a salt-ice mixture with observed reduction in size, 
pain, odor, discharge and hemorrhage. Little advance 
was made in cryotherapy during the next century, 
although Pusey in 1907 used solid sticks of carbon 
dioxide to freeze skin lesions. 

The evolution of cryosurgical techniques is now 
well documented and stems from engineering ad- 
vances in 1961 by Cooper. For the first time it was 
possible to freeze, in a controlled fashion, lesions in 
deep-seated tissues such as the brain. 

The authors report their experience over a period 
of 3 years in the clinical professorial unit of Edin- 
burgh University with 99 patients with various forms 
of neoplasia treated by cryosurgery. The tumors 
included benign and malignant tumors of the pros- 
tate, benign and malignant tumors of the skin, 
malignant tumors of the rectum, maxilla, chest wall 
and gluteal region. 

The authors’ experience in dealing with these neo- 
plasms confirmed their opinion that the majority of 
skin tumors, benign and malignant, are best treated 
by cryosurgery, which has advantages over radiation 
therapy and conventional excision techniques. Cryo- 
therapeutic results on large tumors such as sarcomas 
and rectal carcinomas are less satisfactory for tech- 
nical reasons. 

Cryoprostatectomy on a highly selected group of 
patients produced encouraging results, although the 
authors still regard this method of treatment as in 
its infancy and requiring further assessment.— 
Luther W. Brady, M.D. 


RADIOISOTOPES 


HAYEK, ALBERTO, CHAPMAN, EAnLE M., and 
CRAWFORD, Joun D. Long-term results of 
treatment of thyrotoxicosis in children and 
adolescents with radioactive iodine. New 
England F. Med., Oct., 1970, 283, 949-953. 
(From: Departments of Pediatrics and Med- 
icine, Harvard Medical School, the Chil- 
dren’s and Medical Services, Massachusetts 
General Hospital, and the Shriners Burns 
Institute, Boston, Mass.) 


The authors relate their experience in 30 children 
and adolescents (ages 8-18 years) treated with 
radioiodine for thyrotoxicosis. These patients (28 
females and 2 males) were observed for a mean of 
9.2 years after receiving an average of 6.6 mc I 
(28 patients) or 11% (2 patients). 

In 25 patients prompt remission was obtained 
with a single administration of radioiodine. Eight of 
these patients (26 per cent) developed permanent 
hypothyroidism. Three of the 5 patients who re- 
ceived 2 doses of radioiodine have become hypo- 
thyroid; this was thought to be dose related. No 
deaths and no evidence of cancer or leukemia were 
seen ın these 30 patients. 


Vor. 112, No. 2 


The authors conclude that the information avail- 
able to date in children with thyrotoxicosis treated 
with radioiodine gives assurance that this form of 
therapy is “related” in safety to surgery and the 
antithyroid drugs. They caution the use of radio- 
iodine in children less than 5 years of age and in 
children with very large goiters.— 4. Everette Tames, 
Fr., M.D. 


SAMUELS, Larry D., GROSFELD, Jay L., and 
Kartua, MUKUND. Liver scans after pri- 
mary treatment of tumors in children. Surg., 
Gynec. ES Obst., Nov., 1970, 731, 958-964. 
(From: Departments of Pathology and Sur- 
gery, Division of Pediatric Surgery, Chil- 
dren's Hospital and the Ohio State Univer- 
sity; and Division of Radiation Therapy, De- 
partment of Radiology, the Ohio State Uni- 
versity, Columbus, Ohio.) 


The effect of ionizing radiation upon the liver may 
be assessed by accumulation of radiopharmaceuticals 
in both hepatic and reticuloendothelial cells. Livers 
of children appear sensitive by this method to ab- 
sorbed doses of 2,000-3,000 rads delivered in 2 weeks 
to adjacent organs. 

Scanning of the liver was performed in the 5 pa- 
tients on a rectilinear scanner (5 inch Nal crystal) 
operated at a speed of 100-200 cm. per minute. 
Either Tc??? sulfur colloid (o.5-1.5 mc) or I?! rose 
bengal (s0-100 uc) was the radiopharmaceutical 
employed. Four of the 5 patients received dactino- 
mycin, a potentiating drug, prior to radiation ther- 
apy. 

The effects of irradiation upon the liver is eviden- 
ced on scans as areas of diminished radioactivity and 
relative increase in size of other portions of the liver. 
Parenchymal and reticuloendothelial cells appear 
equally sensitive to irradiation. 

To properly analyze these effects a baseline liver 
scan should be obtained prior to therapy and serially 
afterwards. —A. Everette James, Tr., M.D. 


MoNzrrI, N., ABBATI, A., and BELLANOVA, B. 
Contributo della scintigrafia con 8Sr eseguita 
mediante whole body scanner nello studio 
delle metastasi scheletriche da ca. mam- 
mario. (Contribution of scintigraphy with 
Sr* performed by whole body scanner in the 
study of skeletal metastases from mammary 
ca.) Ann. radiol. diag., Sept., 1969, 42, 495— 
508. (From: Istituto di Radiologia e Terapia 
Fisica dell'Ospedale Maggiore di Bologna, 
Italy.) 

Strontium 85 whole body scanning was performed 
in 25 patients who presented with cancer of the 
breast. The majority of the cases had a mastectomy, 
while a few cases were inoperable. The scanning was 
performed 2, 5, and in a few cases 15 days after the 
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administration of the radionuclide, in the amount of 
I uc/kg. body weight, and always less than 1,000 
microcuries. 

The more significant findings were noted in the 
scanning performed 5 days after the introduction of 
the strontium 85. 

On the basis of the data obtained, detailed roent- 
genographic investigation was performed of the 
areas which showed an increased calcio-metabolic 
activity. 

From an analysis of the cases studied it 1s felt that 
strontium 85 whole body scanning can demonstrate 
latent metastatic foci, and that this study should be 
performed before surgery and/or radiotherapy in 
order to plan the most appropriate treatment.— 
A. F. Govoni, M.D. 


KRISHNAMURTHY, G. T., Winston, Martin A., 
Weiss, Epwarp R., and Braun, WiuLiAM H. 
False-positive pulmonary photoscans ob- 
tained with a dual-probe detector system. 
F. Nuclear Med., Dec., 1970, ZI, 719-722. 
(Address: G. T. Krishnamurthy, Nuclear 
Medicine Service, B-114, Rm. 228, Veterans 
Administration Center, Los Angeles, Calif. 
90073.) | 
This article is of considerable clinical importance 

to all who perform scintiphotographic studies of the 

lung, particularly when dual-probe scanning sys- 
tems are used for this purpose. 

The authors clearly demonstrate that in perform- 
ing lateral pulmonary photoscanning, the dependent 
lung does not expand normally, causing alterations 
in its appearance on the photoscan. They found that 
there was no significant disparity in the appearance 
of the anterior or posterior pulmonary photoscan 
images, when these were obtained with the patient 
lying in either the supine or prone position. 

They attribute the observed artifacts in the lateral 
photoscans to several factors, which include upper 
displacement of the diaphragm by the dependent 
abdominal viscera, compression of the dependent 
lung by the lower thoracic cage, and compression of 
the lingula and segments of the upper and lower 
lobes by the cardiac structure (particularly when the 
patient is in the left lateral scanning position). 

Four figures are shown which include anatomic 
sketches of the lung to demonstrate the marked 
change in its appearance when scanned in the de- 
pendent as opposed to nondependent positions.— 
Merle K. Loken, M.D. 


LonBER, STEVEN A., Gorp, Frep M., Mac- 
LIONE, ANTHONY A., and RUBENFELD, SID- 
NEY. °™Zn-chloride—a new scanning agent: 
a study of its dosimetry and biological fate. 
7. Nuclear Med., Dec., 1970, 77, 699-703. 
(Address: Steven A. Lorber, New York Uni- 
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versity Medical Center, School of Medicine, 
sso First Avenue, New York, N. Y. 10016.) 


The authors present their experience using a new 
radiojsotope, zinc 69m, for scintiphotographic stud- 
ies. Zinc 69m has a 13.8 hour physical half-life and 
emits a .438 mev. gamma ray suitable for detection 
by most instrumentation used in nuclear medicine. 
They administered 7 mc per kg. of this radioisotope 
into 25 dogs and up to 33 mc per kg. into 18 rabbits 
and studied its rate of accumulation and elimination 
from various body organs. From the data obtained 
they determined the relative concentrations and 
radiation doses to these organs. 

Their data show that the highest concentration of 
zinc 6gm chloride was found in the liver with lesser 
amounts in the prostate, pancreas and kidney. The 
radiation absorbed doses to these organs were felt by 
the authors to be within an acceptable range for use 
in clinical nuclear medicine. 

Scintiphotograms of the prostate gland S local- 
ization of the radioisotope within this structure. 
However, the resolution appears marginal so that it 
seems doubtful that this scinctiphotographic pro- 
cedure will yield useful morphologic information on 
this organ. — Merle K. Loken, M.D. 


MAHLER, DeELMAR J., Scorr, ÁRTHUR FE, 
Warsu, Joun R., and Haynie, GORDON. 
A study of trace metals in fingernails and 
hair using neutron activation analysis. 7. 
Nuclear Med., Dec., 1970, IZ, 739-742. 
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(From: Veterans Administration Hospital 
and Reed College, Portland, Oregon.) 


The authors report their experience in the analysis 
of hair and fingernails from 18 dialysis patients and 
12 uremics whose creatinine clearance was less than 
s and 5-12 ml. per min. respectively. Their study 
included 13 control individuals. ` 
_ The specimens were thoroughly cleansed using 
deionized water and alcohol and placed into poly- 


ethylene vials which were in turn placed in a nuclear 


reactor (TRIGA MARK 1) for a period of 2 hours 
at a flux of 2X 10! neutrons per cm.? per second. The 
gamma spectra of all samples were obtained using 
either a sodium iodide or germanium detector with 
400 and 4,096 channel analyzers, respectively. 

'Their results show considerable variability, but 
despite this, manganese and zinc appeared to be 
higher in the fingernails of dialysis patients than in 
controls, whereas sodium, copper and gold were 
lower in these patients. Results of the uremic pa- 
tients studied agreed more.closely with the results 
of the dialysis group than they did with the control 
group except for manganese and copper. The differ- 
ences between trace metal levels in the hair of con- 
trols and patient groups were negligible, except for 
manganese in uremics, which appeared lower than 
either in the control or dialysis group. 

Their data also show that trace metal content 
varies considerably with geographic locations from 
which the subjects originate, thus reflecting environ- 
mental differences in soil and water minerals.-— 


Merle K. Loken, M.D. 
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ALL NEW INTRACAVITARY 
„ GAMMA PROBE 


e MEASURES RADIATION FROM RADIUM 





From nipple to chest wall: 








Only one specialized radiographic 
mammography system actually pictures the 
entire breast —the Picker Mammorex. 


Incredible but true: Mammorex is the only 

such specialized system that shows the entire 
breast all the way back to and including the 
retromammary space. Since malignancy shows 
no geographic preference, neither does 
Mammorex. Not so with competitive equipment: 
lesions proximal! to the chest wall are just 

not visible. 

Though this is reason enough to choose 
Mammorex over other specialized radiographic 
mammography equipment, there are others. 
But why choose a specialized system in the 
first place? The superiority of a specialized 
system over general purpose equipment— 
and the superiority of Mammorex over other 
specialized equipment— are discussed briefly 
below. We urge that you review this material 
and then ask your Picker representative for 
detailed information on the finest 
mammography unit for facilitating early 
cancer diagnosis: Mammorex. 


Superior Diagnostic Information 


Mammorex, and only Mammorex, consistently 
shows the entire breast, shows it in every 
position, and shows it in a way which 
maximizes the possibility of seeing the 
smallest lesions. 


Visualization of Entire Breast 
Competitive specialized equipment fails to 
show the rib cage. Mammorex shows the 








chest wall assuring visibility of the entire breast. 


All Views Possible 

Reclining views cannot be made with 
competitive specialized equipment. 
Mammorex permits all views including those 
in the reclining position. 





Superb Image Quality 

Superior image quality results from a special 
x-ray tube and a breast compression device. 
X-ray tube: this special molybdenum target tube 
is singularly appropriate for mammography 
since it efficiently generates the radiation 
spectrum specifically required for the desired 
contrast and detail. Also, this tube’s 
construction permits a superior geometry 
which yields better resolution and reduction in 
undesirable magnification as compared to 
competitive equipment. Breast Compressor: 
Breast compression—not achievable with 
general purpose equipment—reduces breast 
thickness (and motion) and hence increases 
the likelihood of detecting small lesions. 





Improved Patient Comfort 
and Ease of Use 


Mammorex is an isocentric system that 
minimizes patient moving, rotating, and shifting 
—and shortens examination time. And since 
Mammorex has been specifically designed to 
do one job and to do it well, the time and 
annoyance of preparing general purpose 
equipment for mammography is eliminated. 


PICKER 
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? Mediolateral view 

3 Axillary view 

1 Reclining view 
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Conclusion 


For mammography that pictures the entire scene and does so with the 
highest diagnostic quality, for mammography that’s easy on the patient and 
is easy to do—for mammography that truly facilitates confident diagnosis— 
consider Mammorex. To do so: merely contact your local Picker 
representative or write Picker Corporation, 595 Miner Road, Cleveland, 
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Picker, the pioneer ın 
diagnostic ultrasound, now 
offers 3 simple ways 
to learn more about It. 


First, our credentials 

We have pioneered the development of 
practical, clinical ultrasound equipment 
in this country. In fact, we have had 10 
years of clinical experience bridging 
this field’s transition from conception 
to early maturity. We have worked—and 
continue to work—with virtually all of 
the leading ultrasound specialists. And 
we continue to work with those leaders 
in the development of fruitful new 
applications. As it stands now, 
ultrasound is being used as a routine 
diagnostic tool in hundreds of 
institutions and more ultrasound scans 
are being made with Picker scanners 
than with all other scanners combined. 


The 3 simple ways to learn more 

1. Send for our comprehensive 
literature package providing a wealth 
of useful background information. 

2. Attend one of our workshop sessions 
in your area. 

3. Request a demonstration at your 
institution. Our trained field specialists 
will be pleased to bring our equipment 
to you for demonstration purposes. No 
obligation of any kind, of course. 


Finally, 3 quick admonitions 

When you’re ready to choose 
ultrasound equipment: 

1. Assure yourself of /ocal service. 
(Picker has the most extensive service 


network of anyone in this field. By far.) 
2. Assure yourself of expandable, 
upgradable, improvable equipment free 
from the hazards of obsolescence. 
(Picker equipment meets these 
specifications.) 

3. Assure yourself of equipment 
mobility. 

Now to learn more: contact your local 
Picker representative, or complete the 
coupon below, or write to Dept. A, 
Picker Electronics, Inc., 601 South 
Bowen Street, Longmont, Colorado 
80501. 


PICKER 


Dept. A 4 
Picker Electronics, Inc. 

601 South Bowen Street 

Longmont, Colorado 80501 


[ | Please send your comprehensive litera- 
ture package. 

| ]! would appreciate Information on your 
workshop sessions. 

C] N interested In an on-site demonstra- 
tion. 


Name 
Title 
Institution 
Address 
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Isotope 
tomography 
is here. 


Here's what Nuclear-Chicago's Pho/Gamma® 
Tomocamera™ System offers you (in addition to 
full, conventional capabilities of the Pho/Gamma 
Scintillation Camera): 

Four equally spaced, in-focus planes simul- 
taneously displayed: 

Variable spacing of equally separated focal 
planes—from 1/2 to 1-1/2 inches 

Distance from collimator to farthest focal 
plane is variable to 7-3/4 inches. 

Pho/Gamma tomographic images can be re- 
corded, replayed, and analyzed with the Pho/ 
Gamma Data-Store/Playback System 

Obscuring events above and below each 
plane of focus are effectively “tuned out. 

And much more. 

Your Nuclear-Chicago Sales Engineer has 
all the details. Or write us. 0-240 
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CASE STUDY NO. 1. CIRRHOSIS WITH FOCAL NECROSIS. 
STATIC SCINTIPHOTOS. 


ANTERIOR VIEW. POSTERIOR VIEW. 
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Fluoricon 300 


shapes information 
into answers 





Newly introduced image system has become 
an integral part of hospital procedure rooms. 


Because, hospitals need what the General Electric 
Fluoricon 300 image intensifier delivers. 


This includes a new optic design that shortens the 
path images travel. So, more of the information 
completes the trip from output phosphor to you, by 
way of a wide variety of readout devices. Combined 
with a new TV chain, with automatic antivignetting, 
the result is a sharper, easier-to-read image. 


Choose standard 35 mm cine; or, GE's exclusive 
Cine 180 system with resolution comparable to that of 
35 mm cine, and up to 240 frames per second. 


A variable cine pulse width, 20 microseconds to 

10 milliseconds, automatically adjusts to maintain 
proper light levels for optimum film density and 
contrast. 


Fluoricon 300 also features solid-state integrated 
circuitry throughout. And, a choice of 6 or 9-inch 
systems; single or dual field image tube. 


All told, this is capability that can shape 
information potential into tangible answers for the 
problems facing your radiology department today. 
Talk soon with your GE representative. 

General Electric Medical Systems, Milwaukee, 
Toronto, Liege. 
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Brief summary of the Daylight System 


Fast Film Handling 

The Du Pont Daylight System pro- 
vides fast, automated handling of 
sheet film, in any of the popular 
sizes, from package through pro- 
cessing, under daylight conditions, 
untouched by human hands. Here 
is how: 100 sheets of film are 
loaded in a film dispenser in about 
a minute. The dispenser, in turn, 
loads special cassettes in three 
seconds. A pull of acrank does the 
trick. Now, make the exposure, 
using present technics. The RT 
then unloads the cassette into a 
an special storage-feeder or 
directly to the processor. Results: 
Fast handling, great convenience. 


Improved Patient Care and Flow 
This efficient film handling system 
reduces interruptions to RT/pa- 
tient contact. Lugging cassettes to 
the darkroom is greatly reduced. 
Loading and unloadingfilm by hand 
become bygone chores. The time 
saved is spent in patient contact. 
Also, since film handling is now 
much faster and easier, examina- 
tions are completed more rapidly 
and patient flow is speeded. 


Eliminate Darkroom 

Somedarkrooms can be eliminated 
since the Daylight System allows 
RTs to load packaged film in the 
dispenser, load film into cassettes, 
and process films—all in daylight 
conditions. The processor does not 
have to be in a darkroom; it can be 
elbow-close to the diagnostic room. 
This system, with various process- 
ing options, will handle one sheet 
at a time, or it can accumulate any 
number up to 50 exposed sheets 
and process them automatically. 
Again, all in daylight. 


More Work in Same Space 

This increase in film-handling speed 
will increase efficiency and capac- 
ity. How much depends upon your 
individual operation. Some people 
estimate up to a 3095 improvement 


in efficiency. Therefore, you may 
not have to expand your depart- 
ment physically to handle an in- 
creased workload. 


5. Improved Diagnostic Clarity 


This comes with the reduction of 
kinks, finger marks, dust contami- 
nation, soiled or stained screens. 
The Daylight System handles film 
more carefully than humans can. 


Another way the Daylight System 
will give improved diagnostic clarity 
is through improved film/screen 
contact. A unique spring-pressure 
system helps you get clearer, 
sharper radiographs than usually 
come from conventional cassettes. 


6. Positive Patient Identification 


An identification card, quickly pre- 
pared by your admitting personnel, 
slides into the cassette. Without 
radiation the information records 
directly on the film for positive, per- 
manent record, No risk of mixup. 


7. Easy Installation 


The Daylight System is quickly 
and easily installed. Little or no 
architectural changes required. 
Conventional 110 volt A.C. is 
used. Only the film dispenser is. 
wall-mounted, the rest of the equip- 
ment is easily moved into position. 


8. Low Investment 


Each component of the Daylight 
System has been carefully engi- 
neered and precision built to give 
you high value-in-use at a low 
investment. 


Want to know more? 

Kindly contact your Du Pont Tech- 
nical Representative and he will 
show you all the details of how to 
adapt the parts of this system to 
your floor plan. He will help you 
estimate what the Daylight System 
can do for you. If you like what you 
see, he will arrange a ''live'" dem- 
onstration. These steps will enable 
you to make a sound decision easily. 
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Du Pont introduces 


| The CRONEX 
Daylight 
Chest Changer 


—a fast, automatic unit that gives 








mm | full daylight operation at low cost 





. plus quick, easy installation. 


If you're considering the purchase of a chest changer, you should be sure to see the 
unique combination of features offered by the new CRONEX Daylight Chest Changer. 


Automatic Daylight Operation 

Gives Optimum Convenience. 

You get ready-to-read films, trans- 
ported without touch of human hands 
from unopened package through proc- 
essor. You can actually eliminate a 
darkroom. No need to buy another proc- 
essor. Our unit utilizes your present 
processor after only minor modifications. 


The Operating Mechanism Is 
Simplicity Itself. 

For example, gravity is used to aid 
film transport. The CRONEX Daylight 
Chest Changer works from top to bot- 


Installation Is Quick and Easy. 

Usually completed in a matter of hours. 
No structural changes required. 110 
volt A. C. is used. Minimum room size: 
8’ x 12’ with an 8-foot ceiling is all 
that's needed. 


Priced for High Value-in-Use. 
Balancing your needs against perform- 
ance of the new CRONEX Daylight 
Chest Changer, you'll see low initial 
cost with a high operational return on 
investment. 


Plus... Many Special Features. 











tom. Orrechundred sheets (147 x 17”) 
are daylight loaded in the top (a one- 
minute job). Up to 50 exposed films 
are collected in a light-tight container 
in the bottom. This container, when 
transferred to your processor, feeds 
the exposed films automatically. 


Diagnostic Clarity Is Superb. 

A unique spring-pressure system de- 
livers superior film/screen contact. 
Automatic handling reduces artifacts 
(dirt, dust, kinks, fingermarks). You 
get excellent radiographic quality every 
time. 


Patients-are-positioned-by-a-smooth; 
safe elevator. X-ray tube and exposure 
area remain stationary. Positive patient 
identification on film. Unit can be 
used with stereo. Any Du Pont film/ 
screen combination works perfectly. 
No technic changes needed. Adaptable 
for photo timing. 


Want to Know More? 

Call your Du Pont Technical Repre- 
sentative. He'll fill you in on details 
and arrange a live demonstration. After 
that, your buying decision will be easy. 


*CRONEX is Du Pont's trademark for its X-ray films, screens, chemicals 
and equipment. 
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ith Collokit'there’s 
ver any doubt- 
? suspensions 


ther Sulfur Colloid Kits, Collokit'" pro- 


a cloudy suspension only when Alumina 
hrough or other contamination occurs. 
; never any doubt whether the suspension 


; Collokit'" offers other advantages. There 
er entries into the reaction chamber than 
mpetitive products and this means the pro- 
is safer. The suspension is not vented dur- 
heating/cooling cycle, so no outside air is 
in and the product remains sterile. Con- 
‚ economical individual units contain the 
ents needed for one day’s use. 
kit" is not recommended for systems 
ates containing oxidizing agents such as 
ypochlorite. It is intended for use with 
XTGEN"-99 Technetium Generator Kit. 





PERTGEN" is now shipped on Sunday 
calibrated for the following Friday to give you 
the activity you pay for, when you need it. 

PERTGEN" is a “Think Thursday” progı 
product, so you save duplicate shipping cha 
when you order it together with pre-filled, p 
calibrated in vivo “Think Thursday” diagno 
products. 








Lung scanning? 


All macroaggregated serum albumins 
are not the same. Macroscan-131 
offers all 5 of these benefits: 


e Uniformity of particle size distribution 


Minimal free iodide 


Macroscan-131 is aseptically prepared and non- 
pyrogenic. It is ready to use and should not be 
heated prior to use. 


INDICATIONS: For scintillation scanning of the 
lungs to evaluate total, unilateral, and regional 
arterial perfusion of the lungs. 


WARNINGS: Radio-pharmaceutical agents 
should not be administered to pregnant or lac- 
tating women, or to persons less than 18 years 
old, unless the information to be gained out- 
weighs the hazards. There is a theoretical haz- 
ard in acute cor pulmonale, because of the tem- 
porary small additional mechanical impediment 
to pulmonary blood flow. The possibility of an 
immunological response to albumin should be 
kept in mind when serial scans are performed. 
If blood is withdrawn into a syringe containing 
the drug, the injection should be made without 
delay to avoid possible clot formation. 





Superior manufacturing technique (supernatant is removed 
in the manufacturing process) 


Safety (no recorded reactions to date in thousands of scans) 
Cost (lowest of the 3 leading products) 


PRECAUTIONS, ADVERSE REACTIONS: Care 
should be taken to administer the minimum dose 
consistent with patient säfety and validity of 
data. The thyroid gland should be protected by 
prophylactic administration of concentrated io- 
dide solution.Urticariaand acute cor pulmon- 
ate, possibly related to the drug, have occurred. 


MACROSCAN-131 


AGGREGATED RADIO-IODINATED (157) ALBUMIN (HUMAN) 


Each milliliter contains 1 to 3 mg. aggregated human serum 
albumin labeled with iodine 131, with benzyl alcohol, 0.9%, as 
preservative. Radioactivity is usually between 800 and 1300 
microcuries per ml.on first day of shipment. 

For full prescribing information, see package insert. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Vertretung fur Europa LABOPHARMA Medizinische Produkte GmbH Abt 
Radıopharmazeutiha, 6236 Eschborn. Ts, Germany, Postfach 12 
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syndrome 





Symphalangism 
Trisomy 18 


Turner's syndrome 


Absenr or Hyper lasric 
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X= Commonly present, 
x= Occasionally present, 


normalities of hands, feet and, in females, 
duplication of the genital tract. Clinically 
these individuals have very small feet with 
short great toes. The thumb is usually 
quite small, The roentgenologic findings in 
the foot include short first metatarsal with 
pointed distal phalanx of the great toe. The 
calcaneus 1s short and tarsal fusions are 
common. In the hand the first metacarpal 
is short and there is clinodactyly and bra- 
chymesophalangia of the sth digit. An os 
centrale was present in 4 out of jo hands of 


Abnormality of the scaphoid is present 
in man vo Ft he--congenital-- malformation 
syndromes. The reason this bone is so fre- 
quently involved is not clear. Minor ab- 
normalities of the scaphoid are difficult to 
interpret since it is normally a variable 
bone.” A notch in its radial aspect may be 
normally seen” as can a bipartite scaphoid? 
which must be differentiated from pseu- 


T 


darthrosis. 














rai 


Fic. 4. Hand-Foot-Uterus syndrome. There is. fu- 
sion of the trapezium and scaphoid. A well de. 
fined os centrale is seen. Note also the clinodactyly 
and brachy mesophalangia of the sth finger and the 
relatively short thumb. 


tients the smaller than 


usual, 


carpus appears 


FANCONIÓS ANEM TA AND RADIAL 
HYPOPLASTA SYNDROMES 


Hypoplasia of the scaphoid is commonly 
present in cases of radial hypoplasia (Fig. 
6), except when associated with the Holt- 


+ 


Oram syndrome. The radial hypoplasia 
may include hypoplastic or absent thumb, 
thenar hypoplasia, hypoplasia of the distal 
radius, or absence of the radius. Radial 
hypoplasia is commonly associated with 
other anomalies besides aplastic anemia. 
Associated lesions include congenital heart 
disease, eve and ear abnormalities, Birch- 
Jensen? felt that prognosis in patients with 


radial defects is generally grave. 
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defects include hypoplasia of the thumb 
with or without absence of the radius.” 
Clinodactyly of the sth finger ts frequently 
present.” Usually the scaphoid is hypo- 
plastic or absent although Minagi and 
Steinbach? reported a case where the scaph- 
oid was hypoplastic at 8 vears but became 
unusually long at the age of 13 years. The 
usual fate of these scaphoid bones in later 
life is not clear since most patients die dur- 


ing childhood. 


CONDITIONS ASSOCIATED WITH AB- 
NORMALITY OF CARPAL ANGLE 


The carpals in Turner’s syndrome are 
often dysplastic. The normal gentle arch 
of the proximal bones becomes more 
V-shaped than usual (Fig. 74) and in the 
most extreme form a Madelung-type de- 
formity occurs (Fig. 7, B and 0). A 
quantitative evaluation of this arch was 
suggested by Kosowicz who described a de- 
crease in the carpal angle in Turner’s syn- 
drome. The carpal angle was defined as the 
the proximal scaphoid and lunate, the 
second one to the proximal triquetrum and 
lunate. The normal angle measures 131.5° 
(standard deviation 7.2°). In 55 per cent of 
patients with gonadal dysgenesis evaluated 
by Kosowicz, the carpal angle was reduced 
more than 2 standard deviations. A similar 
reduction occurred in 6 per cent of female 
controls. The carpal angle change is not 
evident in voung children but becomes 
more manifest when the carpals become 
more mature. Kosowicz felt that these signs 
were already positive at the age of 6 or Io 
vears. Less frequent incidence of decreased 
carpal angle in Turners syndrome was 
noted by Preger ef a/?' who found angles of 
less than 120° in only 6 out of 23 chromatin 
negative patients and in only t of ti 
chromatin positive cases. Fusion of carpal 
bones has also been described. Finby and 
Archibald? had 2 examples in 33 cases, 
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Fic. 7. Turner's syndrome. (4) A 17 year 
old female with XO chromosomal pattern. 
There is shortening of 3 of the metacarpals. 
The carpal angle is markedly decreased 
103°). (B and C) The patient has X X-1s0 
X« anal pattern. There is a marked 
Madelung deformity with marked de- 
crease in carpal angleraswellasaunomat 
configuration of the carpals, particularly 
the scaphoid and trapezium. 





in size to ds other carpals or remain quite 
hvpoplastic. Silverman 
tient who in earlier life had a roentgenologic 

picture E udo De alcificans con- 
genita, but later was pod of epiphyseal 
dys splasi ia. At the age of 16 years the distal 
row of carpals was hypoplastic with ab- 

sence of the capitate and trapezoid. The 
carpals in the older patient also appeared 
diminished in-size-and-the-c 

increased in many of our cases (Fig. 10€). 
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arpal angle was... 


Ivır, 1971 





This finding is also noted on reproductions 





an ases reported-in-the-Hterature 
The fragmentation of ossification in the 
carpal region has also been described ın 
cretinism?9 but the conditions are clin- 
ically easy to distinguish. Irregular and 
delaved carpal ossific ation centers have 
been described in Morquio’s disease, where 
delay in scaphoid ossification has been 
noted.” There is ¢ ^s ten. a. N -shaped con- 

32 


figuration to the distal radius and ulna 
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TUBERCULOUS DACTYLITIS IN THE ADULT* 


By FRIEDA FELDMAN, M.D., RICHARD AUERBACH, M.D., and AUSTIN JOHNSTON, M.D.+ 


NEW YORK, NEW YORK 


HE short tubular bones of the hands 

and feet are uncommon loci for the 
manifestations of adult skeletal tubercu- 
losis. Tuberculous dactylitis, in particular, 
is considered a hallmark of childhood and 
our roentgen concept of this lesion, as de- 
scribed in texts and major works on tuber- 
culosis, has been largely that of spina ven- 
tosa. Scattered reports additionally imply 
its rarity in the adult. 

We, therefore, believe that our experience 
with 23 adult, biopsy proven cases of tu- 
berculosis distal to the tarsus and wrist 
merits presentation. This report’s prime 
purpose, however, is not to serve as a re- 
view of skeletal tuberculosis, but rather to 
call attention to its occurrence in infre- 
quently documented areas, to emphasize 
its morphologic variability in these loca- 
tions, and to illustrate a variety of little 
emphasized roentgen manifestations. 


STATISTICS 


Reports of skeletal tuberculosis have 
chiefly come from general surgical, ortho- 
pedic and pathologic files. Among the larger 
series stemming from sanitaria, LaFond* 
noted a 5.2 per cent gross skeletal incidence 
among 6,682 adult admissions for active 
disease (6 cases involved the hand, g the 
foot), while Auerbach and Stemmerman? 
found a 10.4 per cent incidence (119 of 
1,143 autopsies) including 5 metatarsals, 4 
metacarpals and ı phalanx with ages un- 
stated. 

Tuberculous dactylitis statistics per se, 
for the most part, embrace the infancy to 
childhood period, ranging from 0.6 to 14 
per cent in childhood, and varying with 
clinical!® or surgical!?* cases. In the larger 
childhood series,!?:38 dactylitis became un- 
common after 5 and scarce after 10 years. 


A recent surgical report of hand and wrist 
tuberculosis ** included 17 dactylitis cases; 
9 were in children and 8 in adults at the 
time of onset. A Mayo Clinic musculoskel- 
etal tuberculosis review * included 27 bone 
and joint cases; 3 occurred solely in hand 
tendon sheaths and none in the hand or 
foot skeleton. Not one child was seen in the 
5 year period. Although other isolated re- 
ports of adult peripheral skeletal tubercu- 
losis as herein defined (i.e., distal to tarsus 
and wrist) were found, 210162534 radiologic 
reviews have been rare.19.31,26.40,4 

Poppel e al! observed 7 cases of small 
tubular bone tuberculosis among 156 with 
skeletal involvement (the 3 illustrated were 
adults), Stenstrom*? 3 phalangeal cases in 
adults 29, 69, and 76 years old, while Na- 
thanson and Cohen?? in a roentgen review 
of 200 Seaview Hospital cases, found 17 
metacarpals, 8 metatarsals and 14 pha- 
langes involved among 100 children (1-16 
years) and 1 metacarpal, 1 metatarsal and 
o phalanges among 100 adults (16-70 
years). 


SEX AND AGE 


Most adult series note a male preponder- 
ance (3:1 ratio)! 1929/8 with no prominent 
sex difference when skeletal loci or extent of 
lesions are considered. Although most adult 
series give a second and third decade peak 
incidence of bone and joint tuberculosis, 
apparent discrepancies result from com- 
paring clinical with pathologic and autopsy 
findings. In several large clinical series,** 
the age incidence of skeletal tuberculosis 
ranged from 69 to 85.3 per cent in the first 
two decades of life, while autopsy series 
ranged from 49.6 per cent (20-39 years)? to 
79 per cent over age 20. Contrasting in- 
cidences may, in part, be attributed to the 
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fact that the pathologist usually sees pro- 
gressive cases, and at a much later stage 
and age than the clinician. 

Among Nathanson and Cohen's? 100 
adults, skeletal tuberculosis was most fre- 
quent at those ages at which physical 
activity 1s most strenuous; £.e., 77 per cent 
between 16-45 years, 23 per cent after 45 
years, with a peak between 20-25 years, a 
gradual decline tll 40-45 years and an 
abrupt drop thereafter. Among the small 
tubular bone cases of Poppel ef al. the 3 
detailed were in adult males 28, 36 and 62 
years of age. 


MATERIAL 


Among 200 adult skeletal tuberculosis 
cases in our surgical and orthopedic pa- 
thology files (1930 to 1970) the ages ranged 
from 17 to 90 years; Io occurred in the hand 
distal to the wrist, and 13 in the foot distal 
to the tarsus. Of the 10 hand cases, 4 had 
soft tissues alone involved (i.e., tendon 
sheaths), 3 the metacarpals and 3 the pha- 
langes. Of the 13 foot cases, 3 had soft tis- 
sues solely involved, 6 the metatarsals, and 
4 the metatarsal-phalangeal joints. 

There were 11 males and 12 females 


(Table 1). 


PATHOPHYSIOLOGY 


Although it is generally held that skeletal 
involvement occurs chiefly via the hema- 
togenous route, the origin and onset of the 
bacillemia and the mode of the organism’s 
skeletal localization have been controver- 
sial subjects and several salient concepts 
deserve mention. 


MODE OF LOCALIZATION 


Kónig* held that osseous involvement 
was due to obstructive emboli to nutrient 
vessels resulting in tuberculous infarcts. His 
tenets have been used to explain the meta- 
physeal predilection of tuberculosis in chil- 
dren's long bones; j.e., since “the meta- 
physeal arteries’ terminal branches are very 
small, bacilli tend to lodge here.” Others,*? 
unable to find tuberculous plugs occluding 
afferent arteries in man, attributed the im- 
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SITE AND SEX DISTRIBUTION OF 23 CASES OF 
PERIPHERAL SKELETAL TUBERCULOSIS 
(Distal to Carpus and Tarsus) 


Total Male Female 
Hand 
Soft tissues 4 I 3 
Metacarpals 3 I 
Phalanges 3 I 2 
Foot 
Soft tissues 3 2 I 
Metatarsals 6 2 4 
Metatarsal-phalangeal 4 3 I 
joints — — — 
23 II 12 


paired blood supply of involved areas to an 
obliterative endarteritis. They ascribed the 
occlusion to an intimal thickening of loose 
non-tuberculous connective tissue resulting 
from toxic irritation by the tuberculous 
process rather than to a tuberculous plug. 

Origin and onset of the bacillemia have 
been other points of contention. Auerbach? 
relates most skeletal involvement to hema- 
togenous dissemination during the florid 
phase of the primary complex with the fate 
of “seedings” being determined by the prı- 
mary’s evolution. With healing and/or en- 
capsulation of the primary complex, there 
is a tendency toward resolution of skeletal 
foci, most healing without demonstrable 
residua. An occasional focus, however, may 
persist, pursue an indolent course, and be- 
come clinically or roentgenographically ev- 
ident years later. The reason for localization 
of active disease to one area when multiple 
areas had been infected remains unclear. 
Some authorities?! have invoked the “loci 
minoris resistentiae" theory; f.e., infected 
foci remain indefinitely dormant, then, fol- 
lowing decreased local resistance, such as 
may occur with trauma or generalized de- 
bility, they are capable of reactivation. 
Others contend that adult skeletal disease is 
due to sporadic hematogenous dissemi- 
nation at alater date, either from'a quiescent 
primary or from an extra-osseous focus. 
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Skeletal lesions in most children, however, 
originate soon after the primary infection. 

In any event, bacteremia and widespread 
implantation must have occurred in any 
case having even a solitary bone or joint 
lesion, and small bone involvement, like 
osseous tuberculosis elsewhere, is due to he- 
matogenous infection, whether occurring in 
childhood or adulthood, with widespread 
visceral and/or osseous disease, or as a sol- 
itary skeletal lesion unaccompanied by 
other stigmata of tuberculosis. 


ASSOCIATED PATHOLOGY 


Associated tuberculous foci are sought as 
aids in corroborating skeletal diagnoses or 
as origins for bone lesions. The incidence of 
associated visceral disease, however, (f.e. 
active or chronic pulmonary and/or renal 
disease) varies with age range and material 
analyzed (1.e., clinical, roentgenologic, sur- 
gical or autopsy). 

It has been held that osseous tuberculosis 
and active pulmonary tuberculosis do not 
commonly co-exist; however, the frequency 
of roentgenographically diagnosable asso- 
ciated disease, particularly of the lungs, is 
not easily arrived at. In Reisner’s® clinical 
study, 53 per cent of 160 skeletal tubercu- 
losis cases had “negative lungs." Discrep- 
ancies between lower clinical and higher 
autopsy “positive” pulmonary statistics 
may be due to the fact that frequently 
terminal miliary cases were omitted from 
clinical series. In addition, apical foci were 
often roentgenographically unrecognized, 
particularly in the presence of perifocal 
emphysema. Interestingly, Reisner* found 
20 per cent with chronic pulmonary tuber- 
culosis, while Auerbach? noted 19.3 per 
cent at autopsy. Auerbach also found con- 
comitant urogenital tuberculosis in 49 of 
119 cases with skeletal disease. Among 132 
other autopsies with Potts disease? an 
active Chronic pulmonary process was 
found in 35 (26 per cent), with urogenital 
lesions coexisting in 38 (29 per cent). Al. 
though deemed possible that hematogenous 
dissemination from the lungs or urogenital 
system might have occurred, clinical and 
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pathologic data most often indicated that the 
skeletal tuberculosis was the older process. In 
80 cases (66 per cent), no fresh source of 
hematogenous dissemination to the spine 
was found; however, old pulmonary, he- 
patic, and splenic foci re-enforced Auerbach 
and Stemmerman's? belief that skeletal in- 
volvement is most frequently related to the 
primary complex. 

Among the Mayo Clinic's* 27 adults 
with musculoskeletal tuberculosis, 3 had 
clinical evidence of acute and Io of past 
pulmonary tuberculosis. Poppel ef al} 
among 156 skeletal cases, found 20 per cent 
with active pulmonary lesions, and 20 per 
cent with coexistent genitourinary tuber- 
culosis; 8 cases had combined skeletal, 
renal and pulmonary tuberculosis. It is not 
specified, however, how many of these le- 
sions were detected roentgenographically. 

Mann? noted history, symptoms and 
bacteriologic studies to be of little assis- 
tance in discovering early lung lesions 
among soo skeletal cases and relied on 
roentgenograms, 284 (57 per cent) of which 
showed active pulmonary infiltrates. How- 
ever, 84 per cent of positive studies were in 
younger patients. He noted that the 
younger the child, the more likely are pri- 
mary pulmonary infiltrates, enlarged drain- 
ing mediastinal lymph nodes and bone le- 
sions to be found simultaneously. In the 
older child and adult, by the time theskeletal 
lesion is manifest, the pulmonary infiltrate 
has healed. Therefore a negative chest 
roentgenogram in the adult is of little value, 
while in the younger age groups it casts 
doubt on the tuberculous nature of the 
skeletal lesion. 

Among the 3 detailed adult dactylitis 
cases of Poppel et a/.,*! 2 had associated le- 
sions; a 36 year old male had metacarpal 
and sphenoidal wing tuberculosis, while a 
28 year old male with a metacarpal- 
phalangeal lesion later manifested lumbo- 
sacral and pulmonary tuberculosis. A third, 
62 year old male, had sole metacarpal dis- 
ease. Among Robins’ 17 tuberculous 
dactylitis cases, 10 had associated lesions, 
only 1 being pulmonary. Nathanson and 
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Cohen?’ also commented upon “infrequent 
association of osseous and active pulmon- 
ary tuberculosis,” but noted the reverse to 
be true in their series with 55 per cent pul- 
monary infiltration. They did not indicate, 
however, the number diagnosed roentgeno- 
graphically. 

Among our 23 cases, 2 of 17 patients 
with roentgenograms available had evi- 
dence of active pulmonary disease and I 
had active renal and bladder tuberculosis. 


MULTIPLICITY OF SKELETAL LESIONS 


Among the 100 adults of Nathanson and 
Cohen,* 72 had single and 28 multiple bone 
involvement. Poppel ef al. had 12 cases 
with multiple osseous foci (including 1 with 
dactylitis and sphenoid ridge involvement) ; 
IO were asymptomatic. Among Auerbach’s? 
IIg cases, I part of the skeletal system was 
affected in 86 and 2 or more in another 33. 

It has been stated" that tuberculous 
dactylitis per se is more frequently multiple 
in childhood, being more often associated 
with generalized tuberculosis. Among our 
23 adults, 1 case had a metatarsal and 1 a 
metacarpal involved (Table 11). Of the 
remaining 21 cases, 6 had multiple osseous 
foci, none of which were peripheral, 9 had 
dactylitis as the sole lesion, while in the 
remaining 6, this information was not avail- 


able. 


REPORT OF CASES 


Case 1. G.V., a 42 year old Puerto Rican 
female, was seen on November 6, 1969 with the 
chief complaint of swelling of left thumb of 5 
weeks” duration with no antecedent trauma. 
She had been treated elsewhere with penicillin 
injections with no improvement. She had been 
in prior good health. Two siblings died of tuber- 
culosis in childhood. 

Physical examination revealed a red, tender, 
fluctuant mass over the metacarpal-phalangeal 
joint of the thumb. Aspiration yielded 10 cc. 
of pus. 

Roentgenograms (Fig. 14) were interpreted 
as showing osteomyelitis. Intramuscular and 
oral penicillin were prescribed. Subsequent 
roentgenograms (Fig. 1, B and C) showed no 
response to treatment. Cultures from aspira- 
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tions revealed Staphylococci (coagulase positive 
and negative). 

Surgery on December 4, 1969, disclosed bony 
spicules in the soft tissues and a softened 
proximal phalanx. 

Microscopic examination showed a granulo- 
matous osteitis of the tuberculous type. Stains 
for fungi and acid fast bacilli (AFB) were nega- 
tive. Routine cultures grew out Staphylococci 
(coagulase positive), sensitive to oxicillin. 

The laboratory findings are given in Table 
11. An intermediate PPD was positive. Cocci- 
dioidin and histoplasmin skin tests were nega- 
tive. 

Intravenous pyelography, chest roentgen- 
ography, and skeletal survey were normal. 

Postoperatively, she had a fever of 102° F. 
which subsequently decreased to 100° F. where 
it remained for the duration of her hospital stay. 
She was treated with oxicillin 600 mg. every 6 
hours. 

On December 9, 1969 a second fluctuant 
abscess developed over the radial side of the 
base of the left thumb which communicated 
with the previous ulnar-sided incision. Incision 
yielded 20 cc. of pus. The abscess again ex- 
tended to the bone. A gauntlet cast was ap- 
plied. 

Roentgenograms (Fig. 1D) showed further 
marked bone destruction with pathologic frac- 
tures and sequestrations within the proximal 
phalanx as well as deossification of the head of 
the first metacarpal and distal phalanx. 
Routine cultures showed no growth. Two spu- 
tum cultures, 3 urine cultures, 4 smears, and 2 
cultures from the abscess were negative for 
AFB, but a third abscess culture and a biopsy 
specimen were positive. 

She was placed on triple therapy; the wound 
drainage gradually decreased and she was dis- 
charged on January 3, 1970 to the Plastic 
Surgery Clinic. After removal of the cast on 
May 4, 1970 there was suggestive evidence of a 
pseudarthrosis and the drainage had ceased by 
May 11, 1970. 

She left the country on July 3, 1970, while 
still on antituberculous drug therapy, with a 
minimal residual deformity of the thumb (Fig. 


IF). 


Case n. J.S., a 21 year old Puerto Rican 
housewife, was admitted on March 6, 1956 with 
the chief complaint of swelling of the dorsum of 
the right foot for 11 months. There was no his- 
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superimposed pyogenic infection or an in- 
fected sinus tract. 





in large um eet of cases, s, departures are so 
frequent that they must be considered more 
than exceptions to the rule. Contrary to the 
dictum that osseous eo is purely 
or diffusely destructive, wel li circumscribed 
or punched-out appearing cystic lesions may 
be encountered which vary widely in ap- 
pearance. They may occur as solitary or 
multiple circumscribed, radiolucent defects 
(Fig. 5) confined to a localized area nn 
or widespread throughout the shaft of : 
single tubular bone (Fig. 6, 4 and B). Con- 
siderable bone production may de velop 
about these localized rarefied areas. 

Along with local reactive sclerosis, either 
fine periosteal proliferation or profuse 
periosteal cloaking about the shaft may be 
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be so well defined that the original shaft ıs 
distinctly evident within the periosteal 
sheath of new bone (Fig. 2, 74 and B; 7; 
and 38). Gradual destruction with seques. __—_ 
tration of the former then occurs while the 
involucrum thickens (Fig. 5). If much of 
the involucrum’s internal aspects are ab- 
sorbed, a cryst-lke cavity remains which 
appears to be ballooned out or injected with 
air, the so-called spina ventosa (Fig. 9; 10; 
and 11). Concomitantly, dense stippling of 
one or more areas may be seen so that the 
involved bone, in addition to appearing 
twice its nornral-irmeter; nray be ~ot 
greater densitv, stippled and without nor- 
mal cancellous trabecohie {Fre tos 11; und 
a 











& 


3 : 
children, may resolve, the bone being so 
completely restored as to be indistinguish- 











lic. y. Child. Spina ventosa. Note central destruc- 
tion and stipphng, cystic expansion, and epi- 
physeal sparing. 


noted. Fistula formation commonly seen in 
the child occurred in 6 of our cases. 

The roentgen changes of peripheral os- 
seous tuberculosis, as herein defined, mav, 
therefore, be grouped into 4 broad cate- 
Bares; 

|. Soft tissue swelling. This often is 
marked and fusiform and mav be the sole 
manifestation with no apparent change ın 
neighboring bones or joints and, in children, 
may resolve completely. 

2. Pertostitis, expansion,...corlical... and... 
cancellous destruchon--spina ventosa. Vhe 
earliest roentgen evidence of bone involve- 
ment in child and adult (Fig. 1, A-E), 15 a 
periostitis indicated bv a linear deposit of 
new bone predominantly involving the 
diaphvsis in the child (Fig. 85) or any 
portion of the adult small tubular bone. 
The. per lostifis. may. intensi ty. with increase ath metacarpal, reactive-ogtertisy mixture ofánter.- 
ing cortical thickness and expansion. itm ay nal sclerosis and destruction. Epiphyseal sparing. 





lic. 10. Child. Spina ventosa. Note ballooning of 
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Pio. 12. (4) Child. Involvement of the ist metacarpal, proximal phalanx of the fourth finger and middle 
phalanx of the fifth finger. (B) Four and one-half months later. Almost complete resolution and normal 
appearance at all sites. (Courtesy of Dr. T. Katz, Brooklyn, N.Y.) 


to impaired blood supply due to oblitera- 
tive endarteritis." The involved dead bone 
roentgenographically appears either of nor- 
mal or increased density due to lack of 
resorption in the former case or subsequent 
reactive osteitis and recalcification in the 
latter.” Auerbach and Stemmerman? dem- 
onstrated productive changes in vertebral 
autopsy specimens which, during life, 
showed extensive increased density roent- 
genographically and noted 2 pathologic 
types of osseous tuberculosis to explain ob- 
served roentgen variations; 7.e., the pro- 
ductive or sclerotic form and the destruc- 
tive, caseous or exudative form. 

Grosslv, in the productive form, the bone 
is frm throughout, maintaining morpho- 


of caseation, walled off from the trabeculae 
by productive elements, may or may not be 
present. Bone density, therefore, varies 
with the amount of granulation tissue and 
caseous material within the marrow inter- 
stices as well as with the amount of reactive 
osteitis present. Axial lesions of this type 
are extremel 
genographicallv; 2.e., the intermingling of 
destructive and reactive processes may bal- 
ance each other so effectively as to prevent 
roentgen detection of extensive bone dam- 
age. These subtleties are more readily ap- 
preciated in the peripheral skeleton, how- 
ever. 

In the exudative form, large areas of 
caseation have completely destroyed nor- 





logic integrity despite total vertebral body 


involvement; Microscopically, there is- no- 


actual destruction but rather trabecular 
absorption? 7.e., tuberculous granulation 
tissue, which fills the marrow spaces, erodes 
neighboring trabeculae leading to bone 
atrophy. Residual trabeculae are accen- 
tuated resulting in the over-all coarsened 
(Type 3) trabecular pattern. Small areas 


“mal bony architecture. Sclerosis due to re- 
act ve oster s- Fe p anısstıtis-as- well-as- El 


cification is minimal or absent. Marked 
softening of bone, trabecular resorption and 





ly difficult to delineate roent- 





caseation leading to suppuration and lique- 
faction, through digestion by polymor- 
phonuclear proteolytic enzymes, develop. 
Abscesses so formed dissect towards the 
skin forming fistulae which extend for varı- 
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C4) Child. Minimal involvement of 1st metacarpal with more obvious manifestation at 4th meta- 


= 








carpal and proximal plratanx- 05) Four and orne-mut morts 


able distances with sinus ramification al- 
ways greater than can be clinically appre- 
ciated from the size of a sinus opening or 
amount of discharge 


Abscess formation, in addition to bony 








TALETS, Compi ete ITOCHTECTI CTESOTUTTGIT: 


to local denervation by perineural fibrosis 
to neural compression by caseous masses 
and to actual destruction of nerves passing 
through disease areas. Periosteal stripping 
also causes loss of innervation as well as 





f ragmen tation, may result in periosteal blood supply. 


stripping and periostitis at a slowlv pro- 





DIFFERENTIAL DIAGNOSIS 





- gressive pace Howe ver, with-sueden-strip- 
ping of periosteal elements, devascularıza- 
tion and bone death may occur without ob- 
vious See change; 7.¢., a still grossly 
intact bone if rapidly deprived of blood 
supply remains inert without change in 
specific gravity upon which the roentgen ap- 
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Since adult tu 2. reu lons dactylitis is 
rarely reported, roentgen criteria are difh- 
cult to establish and several simulators re- 
quire differentiation. Syphilitic dactylitis is 
probably the most dithcult to exclude. In 
infants and children it tends to be bilat- 
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carcinomatosis usually produce character- 
istic roentgenographic appearances simul- 
taneously elsewhere. The manifestation of 
acute pyogenic osteomyelitis may be as 
sociated with obvious infection or traumatic 
causation and with more rapid seques- 
tration, arthritis and clinical signs of sepsis. 
Pyogenic articular lesions secondary to 
osseous focı are much less common than 
isolated pyogenic osseous foci, perhaps due 
to the growth plate serving as a barrier to 
extension. le with tuberculosis, 
concomitant joint, involvement is much 
morecommoen than-a Be a esseous ae 














—Hrereforetabertu | mare — 
commonly accom pa amed bs y jo ont in Ber ve- 
ment than is pyogenic osteomyelitis. Al. 


though bony and fibrous ankylosis may 
occur m bori pyrogenic and tuberculous 

arthritis, both are more common in the 
former, while fibrous ankylosis is more com- 














Fic. 14. Child, Profuse periosteal reaction with a | 
lateral cortex interrupted, sequestration and soft Mönın the latter unless secondar v pyo ENI 


tissue swelln Ag. Note reactive osteitis rather than infection supervenes, 








demineralization-— NIvceroma ti maduromsvosisJ, leprosy and — — 
vaws in nonendemic areas may be mistaken 
of syphilis elsewhere, particularly in the for tuberculous dactvlitis, but are usually 


long bones, a rare occurrence in tuberculo- polvostotic with numerous soft tissue sti ios 
sis, is helpful. mata. Madura tootis premisas local 





S yall tu bu la iy bones are d favorite site for hu Ury, whereby the fu nu are inti roduced in G 
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chance of arresting the disease and preserv- 
ing useful function, particularly in non- 
weight bearing areas. 


SUMMARY 


Tuberculous dactylitis, although most 
frequently encountered in children, also 
occurs in adults in whom its roentgen 
manifestations have not been sufficiently 
emphasized. The evolution of the disease is 
often subtle with far advanced changes 
present in some cases when first seen. 

Tuberculosis of bones and joints, al- 
though decreasing in incidence, is still the 
most common granulomatous bacterial 
arthritis, with a peak incidence occurring in 
an older age group than is ordinarily as- 
sumed and with lesions occurring in “un- 
usual” locations. 

An analysis of our experience with 23 
cases of adult tuberculosis distal to the 
tarsus and wrist is presented with a brief 
review of the literature and an emphasis on 
heretofore infrequently stressed roentgen 
changes. 


Frieda Feldman, M.D. 
Columbia-Presbyterian Medical Center 
622 W. 168th Street 

New York, New York 10032 
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ARTHROGRAPHY OF THE RHEUMATOID 
WRIST JOINT* 
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noted 1n communication between the radio- 
carpal and the midcarpal joints. This is 
caused by destruction and pertoration of 
the triangular cartilage of the radiocarpal 
joints and/or the interosseous ligaments. 
Several arthrograms which showed filling of 
the midcarpal joints also showed filling of 
the carpometacarpal and intermetacarpal 


Joint spaces of the second, third and fourth 
metacarpals. However, the carpometacar- 
pal joint of the thumb was never opacified. 
Incrrpervcemtotthemthrgmmorhene ws 
a communication between the radiocarpal 
joint and the extensor tendon sheath. The 
extensor carpi ulnaris was outlined ın 11 
cases and the extensor digitorum communis 
in 2 cases. In one wrist the volar flexor ten. 
dom sheat was opactied (Fm gy Such 
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raphy has a place in the routine diagnosis 
of rheumatoid arthritis. However, in early 
cases, it may demonstrate the abnormalities 
before changes are detectable on plain 
roentgenograms. In more advanced cases, 
arthrographic demonstration of the extent 
of synovial involvement has proved useful 
when synovectomy ıs planned. 


SUMMARY AND CONCLUSION 


The arthrographic findings in rheumatoid 
wrist joints are correlated with those in 
non-rheumatoid patients. Soft tissue ab- 
normalities precede the subchondral bone 
changes seen on conventional roentgenog- 
raphy. 

A combination of two or more of the 
listed arthrographic abnormalities tends to 
confirm the diagnosis of rheumatoid ar- 
thritis. The arthrographic information has 
been useful in planning the extent of syno- 
vectomy. Surgical exploration in 15 cases 


Harrison, Freiberger and Ranawat 
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confirmed the abnormalities demonstrated 
on the arthrogram. 


Margaret O. Harrison, M.D. 
Department of Radiology 

The Hospital for Special Surgery 
£35 East 7oth Street 

New York, New York 10021 
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THE AVULSIVE CORTICAL IRREGULARITY* 


By W. JACKSON BUFKIN, M.D. 


ATLANTA, GEORGIA 


NUSUAL cortical defects of the distal 

femur in the area of the medial con- 
dyle were first reported in 1951 by Kim- 
melstiel and Rapp." Since that time, 2 
articles have appeared in the literature 
describing the roentgenographic appear- 
ance of these lesions.*'* The pathogenesis 
and true significance of these lesions, how- 
ever, have not yet been satisfactorily ex- 
plained. 

No generally accepted or consistent name 
has been applied to the lesion which has 
been variously referred to as periosteal 
desmoid," subperiosteal desmoid,* cortical 
desmoid,!? subperiosteal abrasion,‘ cortical 
abrasion, medial distal metaphyseal fe- 
moral irregularity, and subperiosteal cor- 
tical defect. Avulsive cortical irregularity 
is believed to be a more appropriate term 
for this lesion since the pathogenesis, gen- 
eral location and roentgenographic appear- 
ance are implicit in the name. 


ROENTGENOGRAPHIC APPEARANCE 


The avulsive cortical irregularity has a 
highly characteristic location and roent- 
genographic pattern. The lesion is almost 
exclusively observed on the posterior as- 
pect of the medial femoral condyle along 
the medial ridge of the linea aspera just 
above the adductor tubercle?!%11.15 (Fig. 
1, 4 and B). The described lesion is best 
demonstrated in the slightly oblique posi- 
tion with the lateral condyle projected an- 
teriorly and inferiorly. In this projection, 
the lesion appears as a shallow, concave, 
irregular osteolytic area originating on the 
surface of the cortex (Fig. 1, C and D; and 
2, 4 and B), and almost without exception, 
the long axis of the lesion parallels the long 
axis of the femoral shaft! (Fig. 3). Tiny cor- 
tical fragments are occasionally seen in the 
soft tissues adjacent to the lesion (Fig. 5B). 
The avulsive cortical irregularity may be as 


large as 4-5 cm. in length. In the true lat- 
eral projection, the lesion usually appears 
as a localized area of cortical roughening 
projected over the popliteal area? (Fig. 4). 
The avulsive cortical irregularity occa- 
sionally simulates a malignant lesion. Early 
in the process of development it may ap- 
pear in the anteroposterior projection as a 
localized area of bony spiculation!** (Fig. 
54). This is in sharp contrast to the well 
defined cortex normally observed in this 
area. In some cases the edge of the bone 
surrounding the defect is of normal density, 
but the lesion may have a sclerotic margin. 
The presence of sclerosis indicates the heal- 
ing phase in the evolution of the lesion.*! 
It is reasonable to assume that the com- 
pletely healed lesion may appear as a lo- 
calized area of cortical hyperostosis. These 
lesions are almost invariably more proxi- 
mally located, since continued growth at 
the epiphyseal plate advances the lesion 
from the epiphysis (Fig. 6, {and B). 

The avulsive cortical irregularity has 
been observed between the ages of 3 and 17, 
but is most commonly seen from Io to 15 
years of age. In the age group of 3 to 17 
years, the lesion has been reported to occur 
in 11.5 per cent of males and 3.6 per cent of 
females with approximately 35 per cent of 
the lesions present bilaterally.? After closure 
of the epiphysis, however, the unhealed 
lesion is extremely uncommon.“ Most of 
these lesions are discovered incidentally 
when roentgenographic examination of the 
knee is performed because of trauma or 
other reason believed unrelated to the 
avulsive cortical irregularity.° 


PATHOGENESIS 


Since the distal femur is the site of num- 
erous developmental variations, it is con- 
sistent that the described lesion is usually 
located along the posterior aspect of the 


* From the Department of Radiology, Emory University School of Medicine, and Grady Memorial Hospital, Atlanta, Georgia. 
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cases have been observed in the humerus, 
tibia, fibula, radius, metatarsal, metacarpal 
and distal phalanx. All of these lesions have 
been located at a site of attachment of a 
strong muscle? The importance of the de- 
scribed lesion is its recognition as a benign 
process and the avoidance of misinterpreta- 
tion as a malignant neoplasm. Amputation 
of the leg has been reported in a case of 
avulsive cortical irregularity because of 
confusion with malignant disease! and, not 
infrequently, biopsy is unnecessarily per- 
formed because of failure to diagnose the 
lesion roentgenographically.?1133 


SUMMARY 


The avulsive cortical irregularity 1s com- 
monly observed in children and adolescents 
along the posteromedial aspect of the distal 
femoral metaphysis. The described lesion 
has a highly characteristic location and 
roentgenographic appearance with some 
variation produced by the developmental 
stage. 

The inciting stimulus for the develop- 
ment of the lesion is believed to be the in- 
tense mechanical stress in this area of active 
bone remodeling which results in repeated 
microavulsions of the cortex along the site 
of insertion of a portion of the adductor 
magnus muscle. 


Department of Radiology 

Emory University School of Medicine 
and Grady Memorial Hospital 
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Atlanta, Georgia 30303 
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the acromioclavicular joint is the subject of 
this paper. The most common disease con- 
ditions found in the acromioclavicular joint 
include: sprains; dislocations and subluxa- 
tions; infectious arthritis; tuberculous arth- 
ritis; rheumatoid, degenerative and post- 
traumatic arthritis; tumors and bone path- 
ology from hyperparathyroidism or meta- 
bolic diseases. 

The anatomy, signs and symptoms of 
acromioclavicular joint disease, the dif- 
ferential diagnosis from other causes of 
shoulder pain, and the roentgen diagnosis, 
are briefly described. 


ANATOMY OF ACROMIOCLAVICULAR JOINT 


The shoulder joint and girdle contain the 
glenohumeral articulation, the biceps mus- 
cle and tendon, the sternoclavicular and 
acromioclavicular joint, which function 
through the coordinated movements of the 
shoulder muscles as part of the arm-trunk 
mechanism. The acromioclavicular joint 
is a synovial joint of the diarthrodial type. 
The outer end of the clavicle is slightly oval 
shaped and the acromial end of the scapula 
is slightly cupped. Their surfaces are cov- 
ered by cartilage and the capsular ligament 
is lined with synovia. In ṣo per cent of the 
cases, a fibrocartilagenous disk is attached 
to the upper part of the capsule which par- 
tially divides the cavity.®!° This joint is 
strengthened by the superior and inferior 
acromioclavicular and coracoclavicular lig- 
aments and allows the scapula to glide 
along the thoracic cage and accounts for the 
final 30° elevation of the humerus.** The 
joint space measures I-3 mm. in width. 


SIGNS AND SYMPTOMS OF 
ACROMIOCLAVICULAR DISEASE 


Pain produced by acromioclavicular 
pathology may irradiate to the forearm and 
hand. Point tenderness is elicited, and the 
movements of the shoulder are limited on 
passive and active motion. Abduction of 
the arm produces pain and tenderness over 
the involved acromioclavicular joint and 
there may be localized crepitation on the 
superior aspect of the joint.® 


Involvement of Acromioclavicular Joint 
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With rheumatoid or degenerative osteo- 
arthritis the pain is local and rarely re- 
ferred. Tenderness of the acromioclavicular 
joint is elicited. Motion varies from good to 
none. Pain is exaggerated on abduction. 
Osteophytes may be palpable.!%12 

With fractures, subluxations and dislo- 
cations of the acromioclavicular joint,symp- 
toms of pain and reduced function of the 
shoulder and arm are present. Deformity is 
noted and swelling may be palpated over 
the acromioclavicular joint area. Post- 
traumatic degenerative arthritis of the 
acromioclavicular joint will develop in 
about one-half of the patients following 
trauma to the acromioclavicular joint. 


ROENTGENOGRAPHY OF THE SHOULDER 
AND ACROMIOCLAVICULAR 
JOINT 


Because of the variety of intrinsic path- 
ologic conditions about the shoulder joint, 
and for known or suspected disease about 
the shoulder area, routine roentgenograms 
of the shoulder joints should be taken for 
all patients with shoulder pain. For those 
patients with referred shoulder pain, ad- 
ditional roentgenograms of the cervical 
and thoracic spine, chest and abdomen 
may be necessary. On the basis of the clin- 
ical history, visible signs and symptoms of 
specific disease processes, additional speci- 
alized roentgenographic techniques should 
be employed for exact localization and 
identification of the pathology. These pro- 
cedures would include stereoscopy, lam- 
inagraphy, arthrography, angiography and 
special views which will best demonstrate 
the anatomy and pathology for all regions 
of the shoulder girdle and joint areas. 

Both shoulders should be roentgeno- 
graphed for comparison (Fig. 10, 4 and B). 
For those patients who are unable to co- 
operate for proper positioning because of 
pain or limitation of motion, special ma- 
neuvers are employed to obtain the required 
roentgenograms. The roentgen-ray beam 
should be angled to variable degrees, the 
patient may be propped and held in posi- 
tion, and some of the more sophisticated 
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SYNOVIAL HEMANGIOMA OF THE KNEE* 


DEMONSTRATION BY ARTHROGRAPHY AND ARTERIOGRAPHY 
By JOHN FORREST, M.D., and T. W. STAPLE, M.D. 


ST. LOUIS, MISSOURI 


NOA hemangioma was first de- 
scrıbed by Bouchut in 1856.3 A review 
of the world literature by DePalma and 
Mauler® in 1964 covered 73 cases to which 
approximately another 30 cases have been 
added in the last 6 years. 

The patient reported in this paper is the 
first ın the American radiologic literature 
and the first reported with positive arthro- 
graphic findings. 


REPORT OF A CASE 


A 9 year old girl was admitted to the Sz. 
Louis Children’s Hospital because of a painful 
right knee. Limping and decreased girth of the 
entire right leg had been noticed by her parents 
since she started to walk. No other physical or 
mental defects were ever noted. At the age of 
5 years, pain and swelling occurred in the 
right knee. There was no definitive diagnosis 
or treatment at this time. Two months before 
admission, her right knee gradually became 
swollen, tender, painful and stiff. These symp- 
toms worsened intermittently up to the time of 
admission. 

Physical examination was unremarkable, ex- 
cept for the right leg. A tender, warm, soft, 
3X4 cm. mass was present lateral to the pe- 
tella. One observer thought that the mass was 
vascular. Full range of motion without insta- 
bility was possible at the knee joint. The right 
leg was 1 cm. longer than the left and marked 
muscle atrophy was present in the right thigh 
and calf. The right foot was smaller than the 
left. The leg pulses were strong and bilaterally 
equal. Neurologic examination was unremark- 
able and no cutaneous hemangiomas were ob- 
served. 

The results of a complete blood cell count 
and a urinalysis were normal. Aspiration of the 
right knee joint was attempted but only 2 cc. 
of blood which clotted were obtained. 

Roentgenograms of the right knee showed a 
poorly defined soft tissue density lateral to the 


distal femoral epiphysis and a well defined soft 
tissue density in the area of the suprapatellar 
bursa. The bones were unremarkable and no 
phleboliths were seen (Fig. 1, 4 and B). 

Án arthrogram of the right knee was per- 
formed using 3 cc. of 76 per cent meglumine 
diatrizoate and 15 cc. of air. A lobulated 2 cm. 
mass was attached to the synovium near the 
apex of the suprapatellar bursa. The soft tissue 
mass lateral to the distal femoral epiphysis was 
extraarticular (Fig. 2, 4-C). 

The capillary phaseof a rightfemoralarteriog- 
raphy demonstrated a network of tortuous, 
irregular, small vessels at the sites of the lateral 
and suprapatellar soft tissue masses. Other 
abnormal vessels also coursed behind the knee 
(Fig. 5, 4 and B). 

At operation, a 3X 3 cm. villous mass arising 
from the synovium was removed from the 
suprapatellar bursa. Another 3X 3 cm. mass of 
the same appearance was excised from the ex- 
ternal surface of the synovium laterally. The 
synovium was diffusely blood stained. 

Histologically, both masses were venous 
hemangiomas. 


DISCUSSION 


Synovial hemangioma is an uncommon 
tumor. Of 93 hemangiomas of the extrem- 
ities surgically treated at the Mayo Clinic, 
6 were at the knee joint. None of the others 
involved a joint.!? A few cases of involve- 
ment of other joints, especially the elbow, 
have been reported by other authors but 
the large majority has involved the knee.5? 

Hemangiomas of the joint may be syno- 
vial, juxtaarticular or intermediate, where 
both synovial and juxtaarticular compo- 
nents are present. The intermediate form is 
often a diffuse condition which is surgically 
unresectable.^? Radiation therapy may be 
used in treatment of the diffuse variety.?5,8 
Stout and Lattes have divided heman- 


* From the Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 
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arthrographic, and arteriographic findings is 
presented. 

Awareness of the condition and its pre- 
sentation usually will allow the diagnosis 
to be made or suggested preoperatively. 

Arthrography and arteriography help de- 
fine the extent of the tumor and the pres- 
ence of multiple lesions. 


T. W. Staple, M.D. 

Mallinckrodt Institute of Radiology 
£10 South Kingshighway 

St. Louis, Missouri 63110 
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THE ADULT SYMPHYSIS PUBIS: NORMAL 
AND ABNORMAL* 


By VERNON A. VIX, M.D., and CHI YOL RYU, M.D. 


NASHVILLE, TENNESSEE 


T pubicsymphysis is seen in a variety 
of roentgenographic studies. Certain 
clinical entities, both local and systemic, 
produce changes in this symphysis that 
may be of help in diagnosing a disease or 
indicating the need for further studies. 

It is our purpose to present the anatomy 
of the normal adult symphysis pubis and 
to demonstrate a number of changes from 
which a differential diagnosis can be form- 
ulated. Although these changes have been 
reported previously as isolated entities, it 
was thought that a more inclusive discus- 


sion would be helpful. 


MATERIAL AND METHOD 


Fifteen specimens of the symphysis 
pubis obtained post mortem were studied 
grossly and roentgenographically. Some of 
these specimens were also examined micro- 
scopically. 

Roentgenograms of the pelvis of 200 
females and 200 males that were obtained 
at random from our files were studied. To 
avoid the difficulties that are related to age 
differences, only those cases whose secon- 
dary centers of ossification had fused were 
included in the study. Most of these roent- 
genograms had originally been taken as 
part of intravenous pyelography, in met- 
astatic series, or after trauma. 

The following roentgenographic obser- 
vations of the symphysis pubis were made: 


I. The greatest transverse width in the 
mid third 

2. The relationship of the superior and 
inferior margins of the pubic bones in 
the horizontal plane 

3. The contour of the adjacent pubic 
bones 


4. The nature of the bone cortex adja- 
cent to the symphysis. 


Illustrative examples of variations and 
pathologic processes were selected from our 
files. 


RESULTS 
POSTMORTEM SPECIMENS 


The cortices of the pubic bones of the 
symphysis were clearly visible and near 
parallel on all roentgenograms of the speci- 
mens. The transverse width of the sym- 
physis increases from posterior to anterior. 
Anteriorly the ligaments are more abundant 
than posteriorly (Fig. 14). 

The symphysis is made up of hyaline 
and fibrocartilage which does not visibly 
interdigitate with the adjacent bones. This 
cartilage becomes less hyaline and more 
fibrotic toward the mid line (Fig. 1, B and 
C). In all specimens there was a visible 
mid line raphe where the cartilage became 
yellowish-tan in color (Fig. 14). A slit or 
cleft readily visible when stress is applied 
to the pubic bones, separating them pos- 
teriorly, is commonly present. Both the 
raphe and the slit are best seen posteriorly. 


This cleft has no visible lining membrane 
(Fig. 1C). 


ROENTOENOGRAPHIC OBSERVATIONS (TABLE J) 


Transverse Width. The mean transverse 
width was 5.9+1.3 mm. in males and 4.9 
+1.1 mm. in females. Since the width of 
the symphysis increases from posterior to 
anterior, these measurements actually rep- 
resent the width of the joint anteriorly. 

Superior and Inferior Margin Relation- 
ship. The upper margins of the pubic bones 
at the symphysis pubis were on the same 


* Presented asa Scientific Essay and Exhibit at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami 


Beach, Florida, September 29-October 2, 1970. 


From the Department of Radiology, Vanderbilt University and Veterans Administration Hospital, Nashville, Tennessee. 
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ETIOLOGIC CLASSIFICATION 
Congenital 


A. Extrophy of bladder and variations 
B. Cieidocranial dvsostosis 


. Normal Variations 


A. Air vacuum— nonpregnant—- unusual 
pregnant--common 
D. Increased width--pregnancy 


C 
nancy 


. Trauma 


V. 
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Irregular sclerosis-- most. related to preg- 
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symphysis pubis. Some of these are illus. 


trated and briefly discussed. 


CONGENITAL VARIATIONS 


lhese variations may be of width or con 
tour. The most striking examples of ab- 
normal separation are related to extrophy 
of the bladder, epispadias, and other less 
common abnormalities ot the urogenital 
and anorectal regions. These abnormalities 
are seen in childhood but the patient may 





A. Increased width 
B. Offset of pubic bones 
Metabolic 
A. Erosion 
Hyperparathyroidism 
B. Narrowing 
Ochronosis 
C. Calcification 
Hyperparathyroidism 
lidiopathie hemochromatosis 
Idiopathic chondrocalcinosis 
Pseudogout syndrome 
Inflammatory 
A, Local 
L Specific 





Puberculosis, Staphvlococcns infection, 





survive into adulthood (Fig. 3%. Muecke 
and Currarmo? found that generally the 
severity of the associated malformation 


parallel of symphysis widen- 


1 


the degree 
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Delay in closure of mid line bone struc- 
tures from the skull to the symphysis pubis 
is recognized in cleidocramal dysostosis. 
This delayed ossification may give the ap- 
pearance of a wide symphysis ın children. 
The £3 vear old male with classical cleido- 
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MECHANISMS OF BONE RESORPTION IN HUMAN 
METAPHYSEAL REMODELING* 


A ROENTGENOGRAPHIC AND HISTOLOGIC STUDY 


By JOSEPH P. WHALEN, M.D.,t PATRICIA WINCHESTER, M.D.,t 
LENNART KROOK, D.V.M.,§ RENATE DISCHE, M.D.,t end 
ELADIO NUNEZ, Pu.D.+ 
NEW YORK, NEW YORK AND ITHACA, NEW YORK 


ESORPTION of bone involves two 
mechanisms; ¿.e., osteoclasia and os- 
teolysis. 

Osteoclasia, first described by Kolliker, 
is a surface resorption brought about by 
the action of osteoclasts.® Osteolysis, on the 
other hand, is defined as an internal re- 
sorption of bone centered around the ac- 
tivity of deep-seated osteocytes.” 

The histologic criteria of osteolysis in- 
clude enlargement of osteocytes and their 
lacunae and metachromasia'and basophilia 
of the surrounding matrix. Toward the end 
of the lytic process, which evolves in 24- 
36 hours—a relatively slow process com- 
pared to necrosis from trauma and other 
causes in which death of osteocytes occurs 
within 6 hours*—the osteocytes die. An 
internal resorption cavity is usually not 
found because of the replacement stream 
moving in from the apposition surface.'? If, 
however, the osteolysis greatly exceeds 
apposition, internal cavities may be 
formed. 

It has been shown repeatedly that osteo- 
lysis is the primary mechanism in bone re- 
sorption, both under physiologic conditions 
and in diseases characterized by excessive 
resorption.!—5" Osteoclasia is a secondary 
phenomenon involved in the removal of al- 
ready altered bone,? such as occurs in 
necrosis from fractures or from bone altered 
by osteolysis. 

Modeling of the metaphyseal-diaphyseal 
junction has generally been considered to 
occur through the classic mechanism of 
osteoclasia. 

The authors present evidence that the 


primary mechanism of modeling in this 
area is osteolysis. 


METHOD 


Femurs of newborn infants were obtained 
at autopsy and roentgenograms were made 
on a GE 300 ma. unit, using 100 ma., 1/30 
sec., 50 kvp. (Fig. 4; and 6). The femurs 
were then sectioned by a hand saw. Roent- 
genograms of the sections were obtained 
with the Maxitron unit employing 0.5 cm. 
focal spot; exposure factors were 30 kvp., 3 
ma. for 2 minutes (Fig. 1). 

The bone was fixed in 10 per cent neutral 
formalin and demineralized under water 
pump vacuum in Io per cent formic acid, 
buffered to pH 4.5 with sodium citrate. 

The decalcified bone was embedded in 
paraffin, sectioned at 6 microns and stained 
with hematoxylin and eosin and with tolui- 
dine blue. 

The serial roentgenograms of the grow- 
ing femurs in children who had ingested 
lead intermittently were reviewed. 


RESULTS 


ROENTGENOLOGIC EXAMINATION 


In all ages the metaphyseal trabeculae 
were seen to converge as they reached the 
compact part of the shaft. Even the trabe- 
culae arising from the lateral aspects of the 
growth plate remained intact and were seen 
to continue into the shaft area. There was 
symmetric condensation or shrinkage of the 
broad metaphyseal bone to the area of the 
shaft where the diameter was smaller and 
constant. No abrupt cut-off from the lat- 


* From the Departments of Radiologyt and Pathology,t The New York Hospital-Cornell Medical Center, New York, New York; 
and the Department of Pathology,§ New York State Veterinary College, Corneil University, Ithaca, New York. 


Supported by the James Picker Foundation. 
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lic. 1, Roentgenogram of a 0.3 cm. thick longitu- 
dinabseetior-of the femurofic yo week old human 
fetus. The trabeculae of metaphysis are shown to 
symmetrically converge and. extend. shaftward, 
The lateral trabeculae are not “cur.” 



























erallv placed trabeculae was detecte: (Fig. 
So an d). 

Lead induced marking—ef the—grewth 
plate was observed roentgenographically 
(Fig. 2,7). The lead induced line maintained 
the precise original configuration as that of 
the growth plate, shrinking symmetrically 
and in proportion to the degree of model. 
ing. Joining comparable points on the 
growth plate (number 1, Fig. 28) and the 
lead induced line of prior growth plates 
(numbers 2 and 3, Fig. 28) vielded lines 
corresponding to the direction of trabecu- 
lae. 
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sia, these signs of osteolysis were, again, 
prominent in the inner third facing the 
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medullary cavity (Fig. 8). 
DISCUSSION 


The symmetric conversion of the trabec- 
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ulae formed at the growth plate, and the 
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persistence even of those trabeculae formed 
from the most lateral portion of the growth 
plate with symmetric shrinkage, suggest 
diffuse resorption of bone with svmmetric 
contraction. If a “cutting zone” of osteo- 
age would not occur; likewise, the “cutting 
zone" would have to extend beyond what ee, 6 6 eu  . .—. | 
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the squared enlargement of the phalanges 
are direct evidence in favor of the diagnosis 
of pachydermoperiostosis. 


SUMMARY 


Familial pachydermoperiostosis is an 
unusual disease which in the “forme fruste” 
can be confused with acromegaly. 

Four cases of familial pachydermoperios- 
tosis are presented. Although clinically 
similar to acromegaly, increased sellar size 
and increased endochondral bone growth 
are not seen. All the patients studied were 
found to have increased sinuses, cutis 
verticis gyrata and squaring of the pha- 
langes. This entity should be considered by 
the radiologist in the differential diagnosis 
of acromegaly. 


Charles M. Nice, Jr., M.D. 
Department of Diagnostic Radiology 
Charity Hospital 


New Orleans, Louisiana 70140 
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TaBLe I 
NASOPHARYNGEAL MEASUREMENTS IN ISO MALES 
Posterior Wall Roof Thickness 
Age Thickness (p) (r) Angle 
Mean 38.8 yr. 21.0 mm. 11.5 mm. 43.7" 
Standard Deviation 17.0 yr. 3.8 mm. 4.4 mm. 6.0? 
TaBLe II 
NASOPHARYNGEAL MEASUREMENTS IN ISO FEMALES 
Posterior Wall Roof Thickness 
Age Thickness (p) (r) Angle 
Mean 41.6 yr. 19.0 mm. 8.9 mm. 42.6? 
Standard Deviation 18.0 yr. 3.6 mm. 3.6 mm. 6.3? 
measurement, the angle formed by lines A RESULTS 


and B (Fig. 1), was recorded for statistical 
analysis. 

The data were subjected to statistical 
analysis to determine whether there were 
variations in nasopharyngeal soft tissue 
with age and sex. In addition, because of a 
question as to a possible variation due to 
geographic location and climate, measure- 
ments were obtained on 60 adults in Hart- 
ford, Connecticut, for comparison with 
those obtained in Denver. 
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Fic. 2. Nasopharyngeal roof thickness in males 
plotted against age with upper and lower toler- 
ance limits.* The regression equation is Y = 16.439 
—,12679X, where Y is roof thickness and X is age. 


* These limits include 90 per cent of the population with 95 
per cent conädence, 


A summary of mean measurements and 
variability for both sexes is presented in 
Tables ı and ır. The effect of age upon roof 
thickness was significant for both sexes 
(p=.0001), and the mean roof thickness 
for males differed from that of females 
(p=.001). The expected roof thickness for 
any age in the range studied can be found 
from the graphs depicted in Figure 2 and 
Figure 3. The evaluation of posterior wall 
thickness was more complicated, in that 


ROOF TREE (mm) 
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Fıc. 3. Nasopharyngeal roof thickness in females 
plotted against age with upper and lower tolerance 
limits.* The regression equation is Y=12.878 
—.09504X, where Y is roof thickness and X is age. 


* These limits include 90 per cent of the population with 95 
per cent confidence. 


** 


^ * T ^ ex ^ C Es ls Y i E Fi i | EN x 2 r 
TENER Normal Nasopharvngeal Soft Tissue in Adults $39 
"1. d amy TAP i3 x 1 w p 


ya 
RK 
e 
er 
en 
E 


i em ne am o . AMG UL BOE 
ee— c ved HELE GO 

s on 
i rca MIÉ 725 


nn 0608 m ERGL EC $ 


M MEM a ieee erma paanan ein saata gaapi nadaanan 








3 
39 ters | 
~ E 3 
+ 1 
TA { 
- 
- i 
a me 
Ev — s. Sis 
— a M- x $ 
^- 
— — — "T 
Mm 25 $ 
E ra b 
un 25 M u Se 
d Sat X | 
LT > 
mr A Re ON ue 
a ey “ny = 
= ee , z Hd 
5 Pa da. $ c fm 
I 29 — y, “ US d X Zu ait a H 
er a “Te, Tora 
> x = , 9 $ mp 
" —— SPa M a 3 f Fe 
af 
2 a, Í = A — a H 
= RE i M n t f 
* a. Y Uo 
E I 
€ — ex $ indi o j 
` E. t -— 
m £ tx E 4 
w 15 au acc i 
we 
5 € | 
3 i p Ban ay i 
bas MÀ ee i 
a, Cod 
2:3] AN { 
M ~” 
Brennen BE 169 | BRT ey gu 
$0 mo a “te, 
m4 qe vom, 
we wee e ANGLE HE En = 1 
Er s 
ni RET mm, 


k 


ee aai 








! 
y and 
analvsis 





Jery, 1971 





INTERCOSTAL BULGING OF THE LUNG 
WITHOUT EMPHYSEMA* 


Hy KENNETH R. KATTAN, M.D., HAROLD B. SPITZ, M.D., and MYRON MOSKOWITZ, M.D. 


CINCINNATI, OHIO 


| *ONFIDENCE in the radiologist's abil- Intercostal bulging was first reported 1n 

A itv to diagnose emphysema correctly 1938. by O'Donoghue! Later Schorr and 
and to correlate his observations with | Avalon? described this bulging in children 
clinical findings, phystologic studies, and as indicative of emphysema. Similarly, 
patholegic descriptions of this condition has Caffev and Silverman! observed that in- 
waxed a waned through the decades? creased pulmonary tension generated by 
One by one, the many signs once con- obstructive emphysema produced bulging 
sidered ae have fallen by the wayside. of the lungs through the intercostal spaces 
Some, like Lazarus, have been resurrected. in infants and small children with weak 
[t is not our intent here to evaluate the thoracic muscles. Subsequently it was 
described signs, nor even to engage in their pointed out that this same sign was a re- 
discussion. We merely want to point out liable indicator of overexpansion of the 
our experience with one particular roentgen lung in adults and that it was best d 
sign. strated in off-lateral or oblique views. 








$44 K. R. Kattan, H. B. Spitz and M. Moskowitz Jey, 1971 
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lateral projection (Fig. 4) of this thin child who 
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had no evidence of asthma or emphysema, His 
E i 
medical problem revolved around rheumatic 


tever and was nor related to ıntrinsic lung 


disease, 


Case v. Autopsy on this patient demon. 
strated the anatomic basis for intercostal 
bulging. As may be noted from the accompany. 
ing photographs (Fig. s, 4 and B), the external 
surface demonstrates ridging of the chest by the 
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the thoracic cavity. Examination at the cut 
surface demonstrates the marked thinning of 


the soft tissues between the ribs, with resultan 





Intercostal Bulging of the Lung 


blique projection. lateral roentgenograms of 


chest wall are tous patient 
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and some normal. 
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ROENTGENOLOGIC-PATHOLOGIC EVALUATION 
OF REJECTION IN ALLOGRAFTED LUNGS* 


By STANLEY S. SIEGELMAN, M.D.,t JACK W. C. HAGSTROM, M.D. 1 
‘and FRANK J. VEITH, M.D.$ 


BRONX, NEW YORK AND NEW YORK, NEW YORK 


07 criteria must be estab- 
lished to recognize rejection and to 
evaluate im vivo the rejection process in the 
allografted lung. Although the pathologic 
anatomy of allograft rejection has been 
studied, 5 the precise pathophysiology and 
the locus of vascular injury have not been 
defined. In the present investigation allo- 
grafted lungs were studied serially in un- 
treated dogs with the following 3 purposes: 

I. To describe the serial changes in the 
allogrzfted canine lung by chest roentgenog- 
raphy, pulmonary angiography, and his- 
tologic examination. 

2. To evaluate chest roentgenography 
and pulmonary angiography as a means of 
assessing the progress of rejection. 

3. To attempt to clarify the pathogenesis 
of the vascular lesions in lung allograft re- 
jection. 


METHOD 


Allotransplantation of the left lung was 
done in 12 mongrel dogs. The technique 
used in transplantation was that described 
by Veith and Richards,” although the con- 
tralateral pulmonary artery was not ligated. 
A standard diagnostic regimen consisting 
of chest roentgenography, pulmonary an- 
giography, and biopsy of the lung, was 
performed at repeated intervals during the 
postoperative period. The animals were 
anesthetized with intravenous pentobar- 
bital, their trachea was intubated and ven- 
tilation assisted when needed. Chest roent- 


genograms were obtained in the supine and 
45° right posterior oblique (RPO) positions. 
A 33 inch long polyethylene catheter (inner 
diameter .062 inches, outer diameter .082 
inches) with multiple side holes was intro- 
duced into the right Jugular vein and guided 
under fluoroscopic control into the main 
pulmonary artery. Serial angiography was 
obtained ın the right posterior oblique pro- 
jection with a sequence of 2 films per sec- 
ond for 8 seconds as 1.75 ml. per kg. of 60 
per cent methylglucamine diatrizoate was 
injected at a pressure of 300 pounds per 
square inch. In 10 of 28 studies the catheter 
was advanced into the lobar artery to the 
left lower lobe for selective angiography 
using 1.25 ml. per kg. of the same contrast . 
material. Following angiographic exami- 
nation a thoracotomy was performed and 
the left lower lobe was inspected and biop- 
sied. The animals were not treated with im- 
munosuppressive agents; they died between 
the fourth and twentieth postoperative 
days and were autopsied. Multiple blocks 
were cut from each lobe of the transplant, 
fixed in formalin, and stained with hema- 
toxylin and eosin. A control series of 6 dogs 
was also examined with serial angiography 
and lung biopsy following autotransplanta- 
tion of the left lung. Sixteen studies were 
performed at various times in the post- 
operative period. 

Three systems were prepared for objec- 
tive evaluation of the severity of rejection: 
(A) The first classification was based upon 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 
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RELATIONSHIP BETWEEN CHEST ROENTGENOGRAMS AND LUNG BIOPSY 
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vasculature fill promptly. There is a slow- branches of the pulmonary artery. Thus the 
ing of flow manifest first in the peripheral zone of nonperfusion has extended cen- 
branches of the pulmonary artery which — trally. Selective angiography reveals that 
represents the earliest angiographic alter- the nonperfused tertiary and fourth order 


ation. Ihe characteristic feature of this is branches of the pulmonary artery are pa- 
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ROENTGEN APPEARANCE OF PULMONARY 
VASCULARITY IN THE DIAGNOSIS OF 
HEART DISEASE* 


By JAMES T. T. CHEN, M.D., M. PAUL CAPP, M.D.,t IRWIN S. JOHNSRUDE, M.D., 
- JACK K. GOODRICH, M.D., and RICHARD G. LESTER, M.D. 


DURHAM, NORTH CAROLINA 


le for the very mild abnormal- 
ities, pulmonary vascularity almost 
always faithfully reflects the underlying 
heart disease.!-8.10.12,15-18 In diagnosing 
congenital heart disease, evaluation of 
pulmonary vasculature has been considered 
one of the most important approaches.*® 
124577 Acquired heart diseases manifest 
their pulmonary vascular alterations no 
less accurately when the associated patho- 
physiology reaches a certain degree of 
severity.5/9-810.1,1618'l'he advent of modern 
angiography and sophisticated nuclear 
medicine has facilitated the evaluation of 
the quality (caliber and contour of vessels, 
distribution and pattern of blood flow, etc.) 
in addition to the quantity (Increase or 
decrease of blood flow) of the pulmonary 
vasculature in cardiac patients.?-319.12,15-30 

The present communication attempts to 
classify and summarize the most important 
roentgen signs of cardiac diseases as re- 
flected in the pulmonary circulation. It is 
the authors' conviction that upon becom- 
ing familiar with the specific pulmonary 
vascular patterns and their physiologic 
significance, one should be able to easilv 
diagnose a wide variety of cardiac diseases. 
For those heart abnormalities where the 
pulmonary vascular findings are less spe- 
cific, careful study of the pulmonary vas- 
culature will usually reveal the common 
denominator of a specific group of diseases. 


CLASSIFICATION OF PULMONARY VASCULAR 
CHANGES OF CARDIAC ORIGIN 


Pulmonary vascular changes of cardiac 
origin or pulmonary vascular abnormalities 


potentially affecting the heart can be clas- 
sified, according to the quantity of pulmo- 
nary blood flow, into 3 basic categories. They 
are: (1) increased; (2) normal; and (3) de- 
creased pulmonary vascularity. Such 
changes can be generalized or localized. 
Generalized vascular change may be asso- 
ciated with either normal or abnormal flow 
pattern, whereas localized vascular change 
is always accompanied by an abnormal 
flow pattern. By abnormal flow pattern, 
one may observe any one of the following: 
(1) cephalization (up-shifting); (2) central- 
ization; (3) lateralization: (a) left, (b) right; 
and (4) localization: (a) single, (b) multiple. 
Increased pulmonary vascularity is cus- 
tomarily classified into: (1) predominantly 
arterial; and (2) predominantly venous in 
type. In case of normal or decreased pul- 
monary vascularity, both arteries and veins 
usually show a close similarity. 


NORMAL PULMONARY BLOOD 
FLOW PATTERN 


The pulmonary vascularity of a healthy 
person is not completely uniform through- 
out both lungs. Using sophisticated tech- 
niques with radioisotopes, Tauxe ef al 
and Perloff es al. found that man receives 
more blood in his right than his left lung. 
The difference is, however, small and not 
detectable roentgenologically. Since the 
pulmonary vascularity between the two 
lungs is practically balanced, any roent- 
genologically noticeable lateralization of 
pulmonary vascularity from one lung to 
the other is abnormal. Also of considerable 
diagnostic importance is the fact that from 


* Presented at the Seventy-Arst Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 


From the Department of Radiology, Duke University Medical Center, Durham, North Carolina. 
T Now at the Department of Radiology, University of Arizona School of Medicine, Tucson, Arizona, 


559 


Nr ua NCC 
200 Chen el al, [C134 19051 


CLASSIFICATION OF CARDIAC DISEASES ACCORDING TOS PECIFIC PULMONARY BLOOD FLOW PATTERNS 


a fF E Pa ue Á CEU" hikes um E: id 4 S wei He E FRE: NE , PER sd Gu wed 
A. Increased Pulmonary Fascularity tioni; ega left ventricular failure secondary 


i, Predominantly arterial type to mitral insufficiency, aortic insufficiency, 


a. With normal Bow pattern (How mildly to myocardial disease, coronary arterial dis- 
moderately increased) ease, systemic hypertension, left-sided ob- 


Acyanotic; e.g, left-to-right shu 


rs 


ints, structive lesions (including mitral stenosis, 
systemic arteriovenous fistula with high aortic stenosis, coarctation of aorta, cor 
cardiac output and other hyperkine triatriatum, total anomalous pulmonary 
circulatory states venous connection below the diaphragm, 

Cyanotic (when great vessels are rela- pulmonary vein atresia 


wd 
Zt 
et * 
ya 
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tively normal in position); er, Type I tumor obstructing pulmonary blood vessels 
truncus, partial or complete transposition c. With abnormal flow pattern (centraliza- 
of great vessels without pulmonary steno- tion); eg, acute pulmonary edema with 
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b. With abnormal flow pattern (cephaliza- 
tion); e.g., any right-sided obstructive le- 
sion with a large right-to-left shunt (de- 
crease in pulmonary vascularity is severe 
and there is abundant bronchial collateral 
circulation—the bronchial arteries and veins 
tend to be more prominent in the upper 
medial lung fields) 

c. With abnormal flow pattern (centraliza- 
tion); z.g., severe pulmonary emphysema, 
diffuse pulmonary thromboembolic disease, 
Eisenmenger syndrome 

d. With abnormal flow pattern (lateralization) 

Leftward; e.g., tetralogy of Fallot with 
valvular pulmonary stenosis, tetralogy of 
Fallot with hypoplastic right pulmonary 
artery, tetralogy of Fallot with left-sided 
Blalock or Pott’s anastomosis, pulmonary 
atresia with ventricular septal defect, 
patent ductus arteriosus and hypoplastic 
right pulmonary artery, ventricular septal 
defect with a pulmonary artery band 

Rightward; e.g., tetralogy of Fallot with 
hypoplastic left pulmonary artery, tetral- 
ogy of Fallot with right-sided Blalock, 
Glenn, or Waterston anastomosis 

e. With abnormal flow pattern (localization); 
e.g., multiple stenoses of peripheral pulmo- 
nary arteries, multifocal and multisodic pul- 
monary thromboembolic disease, severe te- 
tralogy of Fallot with abundant bronchial 
collateral circulation 


the apex toward the base of each lung, the 
pulmonary blood flow becomes progres- 
sively more abundant. This phenomenon 
is roentgenologically discernible, and there- 
fore well described.*:® 8112.16.18 The orderly 
branching of the pulmonary arterial tree 
from the hilum toward the periphery of the 
lung is apparent. The pulmonary veins are 
more difficult to see and they travel a com- 
pletely different route, entering the left 
atrium at a lower level than the origin of 
the pulmonary artery on either side (Fig. 3). 


ABNORMAL PULMONARY BLOOD 
FLOW PATTERN 
I. CEPHALIZATION (UP-SHIFTING) OF 
THE PULMONARY FLOW (Fig. 8, 9) 
It is generally believed that because of 
the erect posture of man, he receives more 
blood to the dependent base at the sacrifice 
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of the apex of his lung." This normal flow 
pattern may be called “caudalization” for 
its simplicity of tabulation in Figure 1. For 
reasons not completely understood, post- 
capillary pulmonary hypertension causes 
reversal of the normal pattern.*:9121618 In 
other words, either anatomic or patho- 
physiologic obstruction to the outflow from 
the lung induces up-shifting of the blood 
with dilatation of the upper vessels and 
constriction of the lower ones. Again, for 
simplification one may call this phenom- 
enon “cephalization” as compared with the 
normal “‘caudalization.” 


U. CENTRALIZATION OF THE PULMONARY 
rLow (Fig. to, 11) 

By comparison with orderly branching 
of a normal pulmonary arterial tree, pre- 
capillary pulmonary hypertension presents 
a picture of central dilatation and peripheral 
constriction of the pulmonary vasculature. 
For simplification, this pattern may be 
called “centralization” of the pulmonary 
arterial flow. A similar pattern primarily 
involving the pulmonary venous system 1s 
exemplified by the "bat wings" appearance 
of severe acute pulmonary edema, 55.10.13 


HI. LATERALIZATION OF THE PULMONARY 
rLow (Fig. 12-15) 

Although normal lungs give a right-to- 
left ratio of blood distribution of 52 per 
cent+3 to 48 per cent+3, this phenom- 
enon 1s not detectable but by sophisticated 
radionuclide computers.1^1? Therefore, any 
roentgenologically noticeable inequality of 
blood flow between the two lungs Is con- 
sidered abnormal. This phenomenon is 
termed “lateralization,” which could be 
either left or right in direction depending 
upon the side which has the greater amount 
of blood. The left lateralization of pulmo- 
nary blood flow is best exemplified by val- 
vular pulmonary stenosis. When valvular 
pulmonary stenosis is associated with an 
intact ventricular septum and without a 
shunt at any level, one is presented with 
a normal total pulmonary vascularity 
averaged out between the two lungs, In 


other words, the left lung is getting more 
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to-right shunt with left ventricular failure 
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pulmonary hypertension); and (2) a severe 
mitral stenosis or insufficiency (with post- 
capillary leading to precapillary pulmonary 
hypertension). 

Active vascular constriction is a natural 
detense mechanism either to prevent a 
sudden surge of blood through the pul- 
monary circuit or to rechannel the blood 
from a poorly ventilated area to a normally 
ventilated area so as to maintain a normal 
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cularity faithfully reflects the underlying 
heart disease. 

2. Both quantity and quality of the pul- 
monary vascularity are determined for a 
more precise diagnosis. 

3. A working classification of the pulmo- 
nary vascular changes of cardiac origin is 
suggested. 

4. Principal examples of each pattern are 
given. 

5. Certain patterns are highly specific 
and decidedly diagnostic of a particular 
disease. Others are less specific and only 
point to the common denominator of a 
group of diseases. 


James T. T. Chen, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27706 
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AN IMPROVED METHOD OF PACEMAKER 
ROENTGENOGRAPHY 


D F. SHORT, M.D.* JOHN SCHLOSS, RT. aad DRYDEN P. MORSE, M.D.i 


PITTSBURGH AND PHILADELPHIA, PENNSYLVANIA 


By WELLAN 





T^HE roentgenographic study of cardiac 

pacemaker batteries was first de- 
scribed by Greatbatch? and by Lillehei ef uw 
al? in 1965. Since then the usefulness of] 
this technique in gauging their decay has 
been confirmed by others. *? 


















GENERAL CONSIDERATION 


Mercury batteries contain 2 radiopaque 
ring electrocles~separated—by—radtolucent-— 
electrolyte (Fig. 1,7). With—battery...dis...... 
charge, metallic mercury is deposited about 
the inner electrode, gradually opacifying 
the electrolyte and finally the radiolucent 
center of the inner electrode (Fig. 2). In 
order to visualize this change, the roent- 
gen-ray beam must be directed perpendicu- 
larly to the long axis of the cell. Because 
the ratio of the length of the electrodes to 
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malalignment of greater than 
satisfactory positioning is confirmed by 
Huoroscopy, high kilovoltage, high density 
spot films are exposed. Abdominally placed 
pacemakers are seldom used because of the 
increased risk of electrode wire breakage. 
However, satisfactory spot roentgenograms 
are easily taken with the patient supine 
using the above described compression 
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10°, After 


Gas 


A new (fluoroscopic) compression cone 
which, when used as advised, has greatly 
simplihed this procedure is described. 
Welland F. Short, M.D. 

Department of Radiology 
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AMOUNTS OF FREE INTRAPERITONEAL GAS: 
EXPERIMENTAL AND CLINICAL STUDIES* 


By ROSCOE E. MILLER, M.D. T and SIDNEY W. NELSON, M.D.¢ 


INDIANAPOLIS, INDIANA AND COLUMBUS, OHIO 
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MAANY years ago, while we were mem- patients immediately-prior-to-the-produc-— —— 
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our study was designed to clarify 2 ques- 
tions; 7.e., (1) "What is the minimum vol- 
ume of intraperitoneal gas which can be 


routine upright study of the abdomen. We 
centered the upright abdomen roentgeno- 
gram higher and tried to minimize the 
heavy exposure of the diaphragm by using 


a technique which necessarily resulted in 
underexposure of the abdominal viscera... 
This exposure technique was strikingly 
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demonstrated by the best radiologic tech- 
nique?”; and (2) "What is the best radio. 
logic technique for the demonstration of 
this minimum volume?” 








ex 









* 

z 
= 
C 
e 
e 
ef 
Zum 
a 
à. 
> 




































582 


roentgenogram of the abdomen is obtained 
before gas has had time to reach the area 
between the liver and the right hemidia- 
phragm. If a left lateral decubitus roent- 
genogram is obtained, it usually is done 
last in an attempt to get more information. 

It ıs important to perform a chest roent- 
genologic examination? in every patient 
being studied for an acute abdominal con- 
dition, not only because it is the most re- 
warding technique to use for the demon- 
stration of tiny amounts of free peritoneal 
gas, but also because important clues to 
the etiologic mechanisms involved in the 
production of the acute abdominal sympto- 
matology are often discovered in the chest. 
Furthermore, patients with acute abdom- 
inal conditions often have concomitant 
serious pulmonary or cardiac abnormalities 
which are often of great interest to those 
responsible for the surgical or medical 
therapeutic management. 


DISCUSSION 


We believe that the use of this simple 
technique which requires no special radio- 
logic equipment or special preparation is 
the most accurate method for studying 
patients suspected of having a pneumo- 
peritoneum, particularly when only tiny 
amounts of free peritoneal gas are present. 
This method has been carefully conceived, 
has a logical rationale, and has been em- 
inently successful in our clinical practices 
without inconvenience to patients or at- 
tending physicians. It has been suggested 
by some that in order to favor the passage 
of gas from perforations of the stomach or 
duodenum into the peritoneum, the patient 
be instructed to swallow air or a small 
amount of carbonated beverage while lying 
in the left lateral decubitus position. This 
position favors the passage of gas into the 
distal half of the stomach and into the duo- 
denum, from whence it can most easily 
pass through perforations into the peri- 
toneal cavity (Fig. 5, 4-C) without carry- 
ing liquid or solid intraluminal contents 
with it, as would occur if the patient were in 
the prone or right lateral decubitus position. 


Roscoe E. Miller and Sidney W. Nelson 
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Thus, in the left lateral decubitus position, 
peritoneal soilage will be kept to a minimum 
while gas can move into that part of the 
organ which might otherwise have very 
little gas available for the desired produc- 
tion of a pueumoperitoneum. Further- 
more, 1t is doubtful that the left lateral 
decubitus position will have any deleterious 
effect on the patient, even if additional gas 
does pass into the peritoneum (Fig. 5C). 
In the event of a suspected perforation we 
believe it is unwise to use any liquid opaque 
media, whether it be barium or the water- 
soluble iodinated media, because any liquid 
which passes from a perforated viscus into 
the peritoneum can carry with it other 
intraluminal contents which can lead to 
further peritoneal contamination. 

Our technique permits an efficient plain 
film roentgenographic study of the entire 
abdominal cavity within a few minutes 
(Fig. 8, 4-D). We wish to emphasize that 
it is desirable that both the supine and erect 
roentgenograms of the abdomen include the 
lower part of the abdominal cavity (Fig. 8, 
C and D), which is, unfortunately, almost 
uniformly cut off if the upright abdominal 
roentgenogram is routinely centered high 
“to include the diaphragm.” Furthermore, 
the chest roentgenogram, in addition to 
being the most efficient film for detecting 
tiny amounts of gas beneath the diaphragm 
(Fig. 8B, arrow), will also suffice for clarifi- 
cation of the status of the heart and lungs. 
Although we believe that the left lateral 
decubitus roentgenogram should be ob- 
tained first (Fig. 84) in order to make max- 
imum use of the time the patient has been 
in the left lateral decubitus position, we 
must emphasize our contention that this 
roentgenogram should not replace the 
erect roentgenograms in those patients who 
are able to stand or sit on the stretcher 
(Fig. 5C; and 9, 4-C). This is because it is 
much more difficult to detect small amounts 
of intraperitoneal gas on the left lateral 
decubitus roentgenograms due to the 
usual heavy exposure which "burns out" 
tiny gas collections (Fig. 5B; and 94). 
Furthermore, even in properly exposed left 
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VALUE OF LATERAL ABDOMINAL AORTOGRAPHY* 
By JACK I. EISENMAN, M.D.,ti and BERNARD J. O'LOUGHLIN, M.D.t 


IRVINE AND LONG BEACH, CALIFORNIA 


ALTHOUGH many angiographic labora- 
tories have biplane roentgen ray faci- 
lities that permit roentgenography in the 
frontal and lateral projection during the 
same contrast material injection, the tech- 
nique has fallen into disuse. Reference to 
use of lateral aortography is restricted to 
such specific indications as a history of 
abdominal angina or the demonstration of 
collateral vessels in the frontal angiogram. 
Routine frontal and lateral roentgeno- 
grams during the initial abdominal aortog- 
raphy will result in a yield of information 
that could not be suspected clinically or 
detected roentgenographically. Different 
instances of the use of this approach to 
angiography are described in the following 
cases. 


METHOD 


We alternate the load of our Schónander 
film changers and set them to be exposed 
simultaneously. This has been more effec- 
tive in eliminating scattered radiation than 
electronic alternate exposure. For the 
average patient the frontal exposure is set 
to record 1 film per second for 16 seconds. 
The lateral films are exposed 1 film every 
second for 5 seconds. The patient is cen- 
tered to the frontal changer. The lateral 
changer is then brought as close as possible 
to the roentgenographic table. Resultant 
magnification in the lateral film is dis- 
regarded. We use an 8:1 parallel, non- 
focused grid to eliminate the necessity for 
directing the central roentgen-ray beam to 
the center of the grid for the lateral changer. 
A 12:1 parallel, focused grid is used for the 
anteroposterior changer. 

In the following cases the lateral projec- 
tion has been of value. 


REPORT OF CASES 


Case 1. (Fig. 1, 4 and B). C. F. I., a 49 year 
old male, was admitted for claudication in both 
calfs of 6 months’ duration. Angiography per- 
formed at another hospital disclosed stenosis of 
the distal aorta. Since runoff roentgenograms 
of the lower extremity had not been taken, the 
examination was repeated. There was no his- 
tory of abdominal pain or diarrhea. 

The frontal roentgenograms disclosed a 
lucency in the distal aorta. The true nature of 
this lucency could not be appreciated without 
the lateral projection. This view showed the 
origin of an arteriosclerotic plaque from the 
posterior wall of the distal aorta. Stenosis of 
the celiac and superior mesenteric arteries that 
was not suspected from the frontal roentgeno- 
grams was also demonstrated. l 

Comment. The angiogram loses some of its 
value if only a single projection is used. In this 
instance the lateral projection determined the 
exact nature of the distal abdominal aortic 
stenosis. 

The detection of the visceral artery stenosis 
is mainly of potential advantage in the asymp- 
tomatic patient. When knowledge of visceral 
artery stenosis is present, subsequent symp- 
toms of intestinal ischemia could be adequately 
treated prior to the occurrence of an abdominal 
catastrophe. 


- Case n. (Fig. 2, 4 and B). H. R., a 62 year 
old man, was referred to the hospital for con- 
tinuation of intraarterial chemotherapy through 
a catheter selectively placed in the hepatic 
artery. A sigmoid carcinoma had been resected 
and hepatic metastases documented by liver 
biopsy. The catheter was removed after 7 
months because its lumen became occluded. 
Prior to reintroduction of a second catheter, 
an abdominal aortogram disclosed enlargement 
of the gastroduodenal and pancreaticoduodenal 
arteries. In the lateral projection the density of 
contrast just proximal to celiac artery occlusion 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 


+ Department of Radiological Sciences, University of California, California College of Medicine, Irvine, California. 
t Department of Radiology, Long Beach Veterans Administration Hospital, Long Beach, California. 
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necessarily imply complete occlusion of 1 of 
the 3 main branches supplying the viscera. 


H 


with stenosis are occasionally encountered. 

An important application of the lateral 
aortogram 1s in conjunction with selective 
visceral angiography. The advisability and 
approach to selective catheterization of 
branch vessels of the aorta can be deter- 
mined. A severely stenosed celiac or sup- 


Value of Lateral Abdominal Aortography 
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erior mesenteric artery may be completely 
compromised by the introduction. of a 





elective. catheter. Manipulatron tirme 


selective catheterization or catheter “moves 
ment during contrast medium injection 
may result in subintimal injection. This 
will diminish the size of the lumen and can 
result ın significant compromise of the 
blood flow to the viscera. 

The lumen of an aortic aneurysm may 
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appear normal in the frontal roentgeno- 
gram. The lateral aortogram provides a 
second opportunity to detect the extent of 
clot formation. 

Roentgenography in multiple projec- 
tions is so basic a radiographic principle 
that it almost seems unnecessary to em- 
phasize its routine use. However, since 
biplane aortography has been used only 
“where necessary” by many authorities, 
we feel that its advantages have been over- 
looked.6 We have found it valuable in 
detection of completely unsuspected dis- 
ease, determination of the extent of dis- 
ease and in the interpretation of blood flow 
patterns between the visceral branches. 

The documentation of the true extent of 
vascular occlusion will permit determina- 
tion of the margin of reserve that the 
patient may have under certain types of 
pathophysiologic stress. Heart failure, 
shock and certain instances of bradycardia 
diminish blood flow to the viscera.*5 This 
effect is exaggerated with stenosis of the 
origin of a visceral artery. 


SUMMARY 


The value of the routine lateral aorto- 
gram obtained during the contrast material 
injection for the frontal angiogram is 
stressed. This application of the basic 
radiographic principle of recording struc- 
tures or events in more than one plane has 
resulted in the following: 

1. Detection of completely unsuspected 
visceral artery stenosis or occlusion. This 
has been of value in determining the cause 
of symptoms under investigation or in 
documenting the potential cause of sub- 
sequent disease. 

2. Determination of the extent of vis- 
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ceral artery stenosis where its presence is 
already suspected. 

3. Recognition of visceral artery stenosis 
and occlusion in the frontal aortogram. 
This is derived from a more complete un- 
derstanding of the contrast flow pattern 
and the recognition of post-stenotic dilata- 
tion. 

4. More complete evaluation of aortic 
aneurysms as to size, extent of thrombosis, 
associated stenotic or occlusive visceral 
artery changes and relationship to the vis- 
ceral arteries. 

5. Recognition of potentially hazardous 
visceral artery stenosis where selective 
catheterization should be avoided. 


Jack I. Eisenman, M.D. 
Long Beach Veterans 
Administration Hospital 
5901 East Seventh Street 
Long Beach, California 90801 
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mon after ureteropelvic surgery. As long as the 
ureter is not obstructed, the extravasation 
usually terminates spontaneously. In the pres- 
ence of obstruction, even of the mildest degree, 
extravasation will continue and an “urinoma” 
may develop. 


DISCUSSION 


The phenomenon of spontaneous extrav- 
asation, formerly considered rare, is seen 
with increasing frequency as techniques and 
contrast media improve and the radiolo- 
gist’s awareness increases. Numerous case 
reports and discussions have appeared in 
the literature; however, only a few have met 
with the strict criteria of the diagnosis of 
spontaneous extravasation as outlined by 
Schwartz ef al.!' These include absence of 
the following: (1) recent instrumentation; 
(2) a previous surgery; (3) external trauma; 
(4) a destructive kidney lesion; (5) external 
compression; and (6) pressure necrosis pro- 
duced by a stone in the pelvis or ureter. 

Renal backflow or spontaneous extrava- 
sation demonstrated during intravenous 
urography refers generally to the escape of 
contrast material outside the pelvicalyceal 
system. Spontaneous extravasation may be 
found in cases of acute and chronic obstruc- 
tive uropathy, although it is more fre- 
quently observed with acute obstruction. 
The mechanism of spontaneous extravasa- 
tion due to acute ureteral obstruction 1s a 
sudden increase in intrapelvic pressure, 
causing rupture of the fornix of one or more 
calyces.® The contrast medium mixed with 
urine then escapes into the renal sinuses and 
collects in the peripelvic and periureteral 
areas. Pyelosinus extravasation is the most 
common type of spontaneous extravasation. 

The mechanism of pyelovenous backflow, 
the least common type of spontaneous ex- 
travasation, has been demonstrated by 
Green ef al3 Using microradiologic tech- 
niques and cadaver kidneys, they concluded 
that pyelovenous backflow takes place 
through rupture of a fornix. The hydro- 
nephrotic kidney allows pyelovenous back- 
flow ta occur at a much reduced pressure, 
when compared to a normal kidney. Ac- 
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cording to these authors, preferential py- 
elovenous backflow in hydronephrotic kid- 
neys serves as a protective mechanism and 
may explain ınduced bacteremia seen in 
retrograde studies in patients with ureteral 
obstruction. 

The distinction between spontaneous 
forniceal rupture and an acute rent of the 
pelvis or ureter, due to trauma, is impor- 
tant because the patients with spontaneous 
extravasation due to acute obstruction are 
not as ill as those with acute rent of the 
pelvis and ureter. Also, conservative man- 
agement is usually indicated in most cases 
of spontaneous extravasation, while in 
cases of acute rent of the pelvis or ureter, 
surgical intervention is usually required. 
During intravenous urography, the ureter 
is usually demonstrated down to the level 
of obstruction in cases of spontaneous ex- 
travasation. In cases of acute rent, however, 
the ureter distal to the rupture is frequently 
not demonstrated. 

The relatively benign nature of sponta- 
neous extravasation associated with renal 
colic is to be differentiated from extravasa- 
tion due to rupture of the kidney following 
trauma. In the latter, renal function may 
be decreased or absent. A 30 second neph- 
rogram may show a peripheral radiolu- 
cent line in the kidney due to blood bisect- 
ing the cortex.5 Dilatation of the upper 
tract is uncommon and the extravasation is 
predominantly subcapsular or intraparen- 
chymal. Surgical intervention may be re- 
quired, whereas it is never necessary in 
spontaneous extravasation. It should be 
noted, however, that spontaneous extrava- 
sation is not without complications. Har- 
row‘ described a perinephric abscess secon- 
dary to spontaneous urine extravasation 
associated with renal colic. Other reported 
complications include peripelvic urine gran- 
uloma, fibrolipomatosis, localized retroperi- 
toneal fibrosis, and strictures of the upper 
ureter and calyceal infundibula. 

Spontaneous extravasation associated 
with chronic obstructive uropathy is not 
common. Urine may leak into the retro- 
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cumulated reports demands continuing 
caution in interpreting results of post- 
epinephrine arteriography. In fact, there 
is growing reason for skepticism regarding 
performance of this additional study fol- 
lowing demonstration of neovascularity on 
the usual selective renal arteriogram. 


SUMMARY 


Loss of tumor neovascularity after epi- 
nephrine administration in a relatively 
vascular epidermoid carcinoma involving 
the entire kidney and adrenal is cited as 
further reason for skepticism regarding the 
use of this study to distinguish neoplasm 
from inflammation. 

A review of the literature pertinent to 
epinephrine enhancement indicates that 
the nonspecificity of the study is well docu- 
mented despite its frequent use. 


Harold A. Baltaxe, M.D. 

Department of Radiology 

The New York Hospital- 
Cornell Medical Center 

$25 E. 68th Street 

New York, New York 10021 
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ROENTGEN FEATURES OF REFLUX INTO THE 


PROSTATE, 


SEMINAL VESICLES 


AND VASA DEFERENTIA* 
By HAROLD A. MITTY, M.D. 


NEW YORK, NEW YORK 


ELATIVELY little attention has been 
paid to the reflux of urine into the 
prostate, seminal vesicles, and vasa defer- 
entia during the course of excretory urog- 
raphy. One reason for this may be the 
general impression that such reflux is 


usually confined to individuals with ure- ` 


thral stricture and is best demonstrated by 
retrograde urethrography. As a matter of 
fact, reflux of this type is best demon- 
strated by voiding cystourethrography per- 
formed at the end of intravenous urog- 
raphy. Moreover, in current clinical prac- 
tice, many instances of such reflux result, 
not from a urethral stricture, but from 
incompetence of the internal sphincter, 
usually postoperative in nature. 

The pathogenesis of prostatic reflux in 
the presence of urethral stricture associated 
with chronic prostatitis is quite clear. As a 
result of inflammatory changes in the pro- 
state, there is loss of the normal elasticity 
of the duct walls and eventually fibrosis 
with relatively fixed dilated ductal and 
glandular structures. The normal pinpoint 
prostatic duct openings become patulous 
(Fig. 1). In late stages, prostatic cavities 
may form which communicate with the 
urethra.246 When a urethral stricture is 
present, the increased voiding pressure in 
the prostatic urethra will contribute to 
reflux and persistence of chronic inflam- 
matory changes. The most common eti- 
ology of chronic prostatitis with urethral 
stricture is still gonorrhea often compli- 
cated by secondary infection. Other infec- 
tions such as tuberculosis may be re- 
sponsible for similar changes. 

In the absence of a stricture, if the in- 
ternal sphincter is incompetent or de- 





NORMAL 


Fie. 1. Diagrammatic representation of the struc- 
tures involved in reflux. The normal prostatic duct 
openings are pinpointed. With chronic infection 
and stasis, these openings become patulous. The 
seminal vesicle and ampullary portion of the vas 
deferens dilate and lose their normal convoluted 
appearance. The ampulla of the vas deferens may 
be confused with seminal vesicles if the proximal 
portion of the vas deferens is not visualized. The 
ampulla, however, is located more medially and 
superiorly than the seminal vesicle. 


stroyed, urine may remain in the prostatic 
urethra as long as the external sphincter 
remains contracted. Periodically, this re- 
tained urine in the prostatic urethra may 
reflux into ductal structures. The usual 
etiology for internal sphincter incompetence 
is surgical manipulation at the bladder 
neck.! 


ROENTGEN FINDINGS 


Reflux into the prostate may involve 
only several ducts (Fig. 2.7). In other in- 
stances, the entire gland may be opacified. 
Although a dilated distorted duct system 
is the primary roentgen manifestation, one 
may also see diffuse opacification as the 


* Presented at the Spring Conference of the New York Roentgen Society, April 24, 1970. 
From the Department of Radiology, the Mount Sinai Hospital ahd Mount Sinai School of Medicine, New York, New York. 
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joint was believed to be an ovary. Two linear 
densities interpreted as round ligaments were 
seen originating in the regiens-of-the-internad 
— inguinal rings, extending medially and supe- 
riorly. 

Exploratory laparotomy was performed, and 
a retroverted uterus of normal size was present 
in the posterior cul-de-sac, bound down by 
adhesions. Included in these adhesions were 
both ovaries and tubes. Approximately 300 ml. 
of old menstrual blood and debris were evac- 
uated from the pelvis and the posterior cul-de- 
sac. The tubes were somewhat dilated but 
otherwise normal, and the ovaries were not 
remarkable. A Baldy-Webster round ligament 
suspension of the uterus was-performed;-fol- 
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women, but caution should be used in the 
ne of absence of the uterus. In Case 
I rudimentary uterine horns were seen 
(Fig. 1), permitting the diagnosis of failure 
of uterine development early in fetal life. 
But in Case n (Fig. 2), the uterus, tubes 
and ovaries were not seen because they 
were infraperitoneal, the uterus being 
markedly retroverted. This led us to pre- 
dict, incorrectly, that the uterus was absent 
and that a reconstructive operation was 
impossible. It was only because a uterus- 
sized mass could be felt posteriorly on rec- 
tal examination that the roentgenologic 
diagnosis was questioned. At operation a 
normal uterus was found and a recon- 
structive procedure could be performed. 

Unless rudimentary uterine horns can 
be visualized along the lateral pelvic wall, 
the diagnosis of congenital absence of the 
uterus should be made with caution by 
pelvic pneumography. 


SUMMARY 
Pelvic pneumography was misleading in 


i 


Congenital Absence of the Vagina 
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1 of 2 teen-aged girls with congenital ab- 
sence of the vagina. It showed an “empty” 
pelvis, but a normal infraperitoneal retro- 
verted uterus was found at operation, and 
a reconstructive operation could be per- 
formed. 

The diagnosis er congenital absence of 
the uterus should be made with caution 
when using pelvic pneumography. 


Melvyn H. Schreiber, M.D. 
Department of Radiology 
University of Texas 
Medical Branch 

Galveston, Texas 77550 
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visible and/or palpable. They considered it 
to be a metaplastic rather than an in- 
filtrative process and termed it “lipo- 
plastic” lymphadenopathy. It has been 
observed in lymph node areas other than 
the axilla, but has never been described in 
the pelvis. One can but speculate whether 
the present patient’s lymphadenopathy 
represents an exaggerated response to the 
previous pelvic infection or acceleration of 
the normal fat replacement of the lymph 
node parenchyma with aging. In view of 
the regional nature of the process, the 
post-inflammatory hypothesis would appear 
more plausible. However, with the number 
of lymphangiographies performed on 
women with past pelvic inflammatory dis- 
ease, one would anticipate other instances 
of such lymphadenopathy having been 
encountered and reported. 

This pathologic process is not to be con- 
fused with the so-called pelvic lipomatosis, 
first described in 1959, in which large 
amounts of normal or chronically in- 
flamed fat accumulate in the pelvis, dis- 
torting and displacing the pelvic viscera.? 
This has been described only in males, 
usually between the ages of 30 and 85 
years, and has been shown to be vascular, 
unencapsulated fat that envelopes the 
bladder, prostate gland and rectum and is 
densely adherent to these structures. This 
lipid material is in no way confined within 
the pelvic lymph nodes. 

It is interesting to speculate as to the 


Donald A. Wolfel and Robert H. Smalley 
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causative role of the enlarged lymph nodes 
in creating the patient’s symptoms. Their 
excessive size may well have contributed to 
the stress incontinence, and for this reason a 
lymph node dissection was performed as a 
part of the final definitive surgical proce- 
dure. 


SUMMARY 


An unusual instance of so-called “lipo- 
plastic” lymphadenopathy involving the 
pelvic and retroperitoneal lymph nodes is 
reported. 

The lymph node abnormality was dis- 
covered by intravenous urography and 
better defined by lymphangiography. 

The etiology is not known, but it may 
represent a metaplastic process triggered 
by previous inflammation. 


Donald A. Wolfel, M.D. 
Presbyterian Hospital Center 
1100 Central Avenue, S.E. 
Albuquerque, New Mexico 87106 
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Fic. 4. Film changer (C) used in see-through fashion 
over image intensifier (A) or at the end of the 
table with a floating table top (B). 


filtration to the mechanism. The high 
volume vacuum pump (1) produces a nega- 
tive pressure of 5 pounds per square inch, 
thus holding both screens in contact with 
an atmospheric positive pressure of ap- 
proximately 2,500 pounds. Intermittent 
evacuation of air and perfect screen film 
contact is possible because a relatively long 
time is available for closure of the intensi- 
fying screen. Perfect evacuation is ac- 
complished by timing the roentgen-ray 
exposure at the end of the timing cycle as 
shown in Figure 3. After the compression 
plate has been closed at point B, the 
-roentgen-ray exposure is initiated by an 
adjustable time delay relay for 130 milli- 
seconds at the end of the compression 
cycle. Thus, for electronic timers, an ex- 
posure time of 1/10 second is easily 
available. For generators with mechanical 
contactors, a longer exposure time can be 
selected. 

The changer can be used in a see-through 
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fashion as suggested by Hoffmann and 
Amplatz* or at the end of the table with a 
floating table top (Fig. 4). A 14X14 and 
a 14X36 inch see-through changer could, 
therefore, be used interchangeably. 


SUMMARY 


A 14X36 inch roll film changer with the 
following advantages is described: (1) it 
is a see-through design and can be used 
underneath the catheterization table, thus 
allowing roentgenography and fluoroscopy 
without moving the patient; (2) 1t can also 
be used at the end of the catheterization 
table with a floating table top; (3) it has 
the smallest possible outside dimensions, 
thus representing no significant storage 
problem; (4) excellent film screen contact 
is accomplished by a single pair of in- 
tensifying screens which are closed by 
intermittent negative pressure; and (5) an 
unlimited number of programs can be 
selected up to a total cycle time of 3o 
seconds and a maximal exposure rate of 
1 per second. 


Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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THE SEVENTY-SECOND ANNUAL MEETING 
OF THE AMERICAN ROENTGEN RAY SOCIETY 


T Seventy-second Annual Meeting 
of the American Roentgen Ray Society 
will be held at the Sheraton-Boston 
Hotel in the new Prudential Center in Bos- 
ton, Massachusetts, September 28 through 
October 1, 1971. The Sheraton-Boston is 
most adequate to accommodate all of our 
activities. The exhibit space should allow all 
applicants to exhibit without restriction. 
Those that drive to the meeting will find 
ample parking in the Prudential Center. 

This is the third time that Boston has 
hosted a meeting of the Society. The first 
was in 1913 when Henry K. Pancoast was 
President and the second in 1940 when 
Merrill C. Sosman was President. Boston 1s 
such an exciting city, steeped as it is in the 
history and traditions of our country. 
Founded in 1630, its first residents pastured 
their cattle on the present Boston Com- 
mons. It is the home of Harvard Medical 
School, M.I.T., Faneuil Hall, the Granary 
Burial Grounds and Durgin Park, to men- 
tion a few. Boston Commons is still the site 
of lively debate, and the U.S.S. Constitu- 
tion is still an active commissioned ship in 
the U.S. Navy. There are so many things to 
see and do in Boston. 

Registration will begin on Sunday, at 
2:00 P.M. at the Sheraton-Boston Hotel in 
The Constitution Foyer and will be open 
every day thereafter from 8:00 A.M. to 5:00 
P.M., except on Friday when it will close at 
1:30 P.M. 

On Monday, September 27th, the Annual 
Golf Tournament, under the Chairmanship 
of Henry P. Pendergrass, M.D., will be 
held at the Oakley Country Club in Water- 
town, Massachusetts. This year something 


new will be inaugurated. The play will begin 
in midmorning as a shotgun start with 
foursomes starting simultaneously from all 
tees. The players will finish at the same 
time in midafternoon and a late buffet 
luncheon will be served with the Willis E. 
Manges Trophy for the low net score and 
the Exhibitor's Trophy for the low gross 
score plus many other prizes being awarded 
at that time. The Tennis Tournament will 
be held under similar circumstances at the 
Longwood Cricket Club in Brookline, Mas- 
sachusetts under the Chairmanship of Mel- 
vin Clouse, M.D. Bus transportation to the 
clubs and return to the Sheraton-Boston 
Hotel will be provided. 

This change in procedure will leave Mon- 
day evening free for individual dinners, 
parties, theater and late supper or what 
you will. | 

The Society ıs indeed fortunate to have. 
as Chairman of the Committee on Local 
Arrangements, Doctor Stanley Wyman, 
with his charming and capable wife, Jessie, 
as Chairman of the Ladies’ Committee. 
Mrs. Wyman has prepared an outstanding 
program of entertainment for the ladies 
from the many, many things available in 
and around Boston. 


A most unusual tour of 
“Boston—old and new” 
is planned, put on by 
the Ladies of the Fine 
Arts Museum. Á box 
lunch is included. 

A tour of the Gore Man- 
sion in Waltham return- 
ing by bus to Anthony’s 


On Monday: 


On Tuesday: 
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tor of Radiology, Royal Free Hospital, Lon- 
don, England. He has chosen as his subject, 
“Obstructive Jaundice—The Radiologist, 
The Surgeon and The Patient.” Doctor 
Young will be introduced by Dr. William 
Seaman, Professor and Chairman of the 
Department of Radiology, Columbia Uni- 
versity, College of Physicians and Surgeons, 
New York. 

The Instruction Courses will be pre- 
sented on Tuesday, Wednesday and Thurs- 
day fram 3:00 to 4:30 P.M. and on Friday 
from 1:30 to 3:00 P.M. Doctor Harold Peter- 
son who has been the Chairman of the Com- 
mittee on Instruction Courses since 1957 
has again assembled an outstanding faculty 
who will present a wide variety of subjects 
for your selection. The program, with the 
description of the courses and who is to 
teach them, will be published in the August 
issue of the JournaL along with instruc- 
tions for registration. Members and guests 
are urged to register early to make sure 
they can attend the courses of their choice. 

On Wednesday, September 29th, at 1:30 
P.M. there will be a go minute program ti- 
tled “A Report From the American College 
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of Radiology.” Doctor Seymour Ochsner 
will preside. 

The Annual Awards Banquet, the main 
social event of the week, will be held in the 
Grand Ballroom, on Thursday, September 
3oth, at 7.30 P.M. It will be preceded by a 
Cocktail Party in the Constitution Room at 
6:30 P.M. Doctor Wyman has promised a 
marvelous Boston dinner, with orchestra, 
dancing and entertainment that will keep 
you interested until the very end. There will 
be no speeches but awards will be presented 
for the outstanding Scientific Exhibits and 
the Special Award Papers. Tickets will be 
on sale at the Registration Desk Monday, 
Tuesday, Wednesday and Thursday. 

The officers of the American Roentgen 
Ray Society invite all Radiologists and in- 
terested physicians to attend this Seventy- 
second Annual Meeting. The Scientific Pro- 
gram and Exhibits will be most interesting. 
Bring your families, even 1f you have to 
take them out of school for a week, for Bos- 
ton and its environs offer a lesson in Amer- 
ıcan History that everyone should know. 


Tom M. FuLLenLoveE, M.D. 
President-Elect 





636 


the birth of two daughters, Mary Eileen 
and Ann Stevens. There are five grand- 
children. Unfortunately, his charming wife 
departed this life in 1935. Barney never re- 
married. His homelife subsequently was 
spent with his sister, Florence who survives 
him, and his two daughters until they mar- 
ried. 

Barney served as First Lieutenant in the 
Medical Corps of the Army during World 
War I (1917-1918). He was assigned to the 
Army X-ray School at Camp Greenleaf, ini- 
tiating his interest in radiology. He was 
Consultant in Radiology at the Philadel- 
phia Naval Hospital during World War II. 

Barney was fortunate to have begun his 
career in radiology under the guidance 
of that eminent American pioneer in radi- 
ology, Dr. George E. Pfahler. He served 
full time as Dr. Pfahler’s office and hospital 
assistant for ten years. This indoctrination 
included not only diagnostic radiology but 
radiotherapy. This unexcelled preceptor- 
ship was the foundation for the brilliant 
career that followed. Dr. Pfahler was re- 
puted to be not only the pioneer but the 
leading authority on radiotherapy in Amer- 
ica. Dr. Widmann gave the first Pfahler 
Lecture at the Philadelphia Medical Society 
in 1961. 

Barney spent the greater part of his med- 
ical life in training physicians for a career 
in radiology. He became Assistant Professor 
of Radiology in the Graduate School of 
Medicine of the University of Pennsylvania 
in 1922 and rose to the rank of Professor in 
1934. He was appointed Chairman of the 
Department (Vice-Dean) in 1945, serving 
in that capacity until he became Professor 
Emeritus in 1957. Someone has said that a 
teacher affects eternity; he can never tell 
where his influence stops (The Education 
of Henry Adams). Not only a great teacher, 
but Barney’s research in his chosen field of 
radiation therapy was outstanding. Al- 
though not a prolific writer, approximately 
100 scientific publications bear his name. 
Many of these were concerned with radia- 
tion in cancer therapy. His basic contribu- 
tions to the treatment of skin cancer 
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achieved world wide recognition. 

From 1928 to 1960 he was Chief of the 
Department of Radiology at the Philadel- 
phia General Hospital. It was at old Block- 
ley that his principal talents in teaching, 
research and administration were exhibited. 
For many years he was Supervising Con- 
sultant ın Radiology at the Fitzgerald 
Mercy Hospital (Darby) and Our Lady of 
Lourdes Hospital (Camden). Throughout 
his active life he was frequently called upon 
as Consultant in the Philadelphia Medical 
Schools and Hospitals in matters concerned 
with administration and selection of per- 
sonnel in their Departments of Radiology. 

The respect and admiration of his col- 
leagues resulted in his appointment to po- 
sitions of honor and responsibility in the 
societies of his specialty. Early in his career 
the Philadelphia Roentgen Ray Society 
elected him President (1925). This Society 
of his associates in Philadelphia honored 
him on numerous occasions. A testimonial 
dinner to honor Bernard Pierre Widmann 
was given by the Philadelphia Roentgen 
Ray Society at the Union League in 1961. 
In 1965 an orationgn his honor took place 
in Mitchell Hall of the Philadelphia Col- 
lege of Physicians delivered by Professor 
Henry S. Kaplan of Stanford University. 
This was followed by a testimonial dinner at 
the Union League. 

Barney was a member of all of the na- 
tional Societies of Radiology. He served as 
President of the American Roentgen Ray 
Society at the time of their Fiftieth Golden 
Anniversary Meeting in St. Louis in 1950.* 
In the same year, he was Chairman of the 
Section of Radiology of the American Med- 
ical Association at their One Hundredth An- 
niversary meeting in Atlantic City. 

One of the duties that he thoroughly en- 
joyed was his service on the American 
Board of Radiology. He was a Trustee of 
this Board from 1937 to 1964, the longest 
term of office served by any member. Bar- 
ney was Chairman of the Board from 1958 
to 1960. How fortunate were many young 


* Editor's note: The brilliant Caldwell Lecturer of that meeting 
was the distinguished writer of this Memoir. 
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Our mutual patient contacts were of daily 
occurrence. During these forty years, I can- 
not recall any derogatory comment from 
patients concerning their experiences in the 
Widmann office; but heard innumerable re- 
marks concerning his patience, kindness 
and sympathy. His advice was sought by 
many patients in matters unrelated to radi- 
ology because of his humane, sympathetic 
nature. Barney was not merely a radı- 
ologist. The designation, “radiologic phy- 
sician" can best describe his professional 
and personal attributes. 

When I think of Barney’s homelife the 
description of the house described by Van 
Dyke comes to mind: “The lintel low enough 
to keep out pomp and pride, the threshold 
high enough to turn deceit aside, the door 
board strong enough from robbers to defend; 
this door will open at a touch to welcome every 
friend.” 
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An inscription over the portal of Bar- 
ney’s old hospital—the Medico-Chirugical 
Hospital was there for persons of the Wid- 
mann guild: “Think not the beautiful 
doings of thy soul shall perish; they will 
abide with thee forever.” 

A little known poem could have been 
written for Barney Widmann: 


“and sweetens rooms where’er he goes, 
to leave a part of him to stay.” 


Barney has left a part of him to stay in 
the hearts of his friends everywhere. A leg- 
acy all of us who knew him will cherish 
throughout life. 


Henry L. Bocxus, M.D. 


Graduate Hospital 
roth and Lombard Streets 
Philadelphia, Pennsylvania 19146 
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PRELIMINARY PROGRAM 


SEVENTY-SECOND ANNUAL MEETING 
OF 
THE AMERICAN ROENTGEN RAY SOCIETY 


The Seventy-second Annual Meeting of 


the American Roentgen Ray Society will 


be held at the Sheraton-Boston Hotel in 3 


Boston, Massachusetts, from Tuesday, Sep- 
tember 28 through October 1, 1971. 


The Executive Council will meet on Sun- 


day, September 26, 1971. 


In addition to the many items listed in 


the Editorial of this issue of the JOURNAL, 
the Program Committee under the chair- 


manship of President-Elect, Thomas M. 4. 


Fullenlove, has selected and arranged the 
following program for the Scientific Ses- 
sions. 


Tuesday, September 28, 1971 f 


8:30 A.M. 
Call to Order, Seventy-second Annual Meeting: — € 


John F. Roach, M.D., Albany, New York, 
President. 


Installation of President-Elect, Thomas M. 


Fullenlove, M.D., San Francisco, California, 7 
by John F. Roach, M.D., Albany, New York, 
President, and Roderick L. Tondreau, M.D., 
Meadowbrook, Pennsylvania, Chairman of 

the Executive Council. 


Presentation of Past Presidents’ Book to John 


F. Roach, M.D., by Thomas M. Fullenlove, g 
M.D. 


Presidential Address: President Thomas M. 


Fullenlove, M.D. 
8:55 A.M. 9. 


‘Presiding: Thomas M. Fullenlove, M.D. 


I. 


2. 


San Francisco, California 


Award Paper, The American Society of Neu- 
roradiology. 

Evaluation of the Cerebral Circulation by 
Arch Aortography Supplemented by Sub- 
traction Technique. *Jack I. Eisenman, 
M.D., Los Angeles, Calıf., *Lawrence M. 
Rosen, M.D., Los Angeles, Calif., *Cecil G. 
Jenkins, M.D., Los Angeles, Calif., and 


* By Invitation. 
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10, 


Il. 


Henry F. Pribram, M.D., Los Angeles, 
Calıf. 

Diagnostic Considerations in Mediastinal 
Emphysema: A Pathophysiologic-Radio- 
logic Approach to Boerhaave’s Syndrome 
and Spontaneous Pneumo-mediastinum. 
*E. Winston Puig, M.D., San Antonio, 
Texas, Lee F. Rogers, M.D., San Antonio, 
Texas, *Bryon N. Dooley, M.D., San An- 
tonio, Texas, and *Leo Cuello, M.D., San 
Antonio, Texas. 

The Angiographic Features of Double Aor- 
tic Arch. *W. H. Shuford, M.D., Atlanta, 
Ga., *R. G. Sybers, M.D., Ph.D., Atlanta, 
Ga., and H. Stephen Weens, M.D., Atlanta, 
Ga. 

Primary Gastric Stump Carcinoma. Frieda 
Feldman, M.D., New York, N.Y., and Wil- 
liam B. Seaman, M.D., New York, N.Y. 


. A Crescent Shaped Collection of Residual 


Telepaque in the Mid-Abdomen: A New 
Sign of Benign Gastric Ulcer? Sidney W. 
Nelson, M.D., Columbus, Ohio. 


. Unfamiliar Roentgen Findings in Pancre- 


atic Disease. *S. Boyd Eaton, Jr., M.D., 
San Francisco, Calif., *Joseph T. Ferrucci, 
M.D., Boston, Mass., Alexander R. Mar- 
gulis, M.D., San Francisco, Calif., and H. 
Stephen Weens, M.D., Atlanta, Ga. 


. Intestinal Ischemia. *Stover L. Smith, 


M.D., New Orleans, La., *Roger H. Tutton, 
M.D., New Orleans, La., and Seymour F. 
Ochsner, M.D., New Orleans, La. 

Splenic Vein Thrombosis and Bleeding 
Esophageal Varices. Andrew B. Crummy, 
M.D., Madison, Wisc., and *Charles E. 
Yale, M.D., Madison, Wisc. 

Skeletal Changes Associated with Con- 
genital Heart Disease. *Robert I. White, 
M.D., Baltimore, Md., *Charles E. Jor- 
dan, M.D., Baltimore, Md., *Keith Fischer, 
M.D., Baltimore, Md., *Lee Lampton, 
M.D., Baltimore, Md., and John P. Dorst, 
M.D., Baltimore, Md. 

Percutaneous Cholangiography—A Neg- 
lected Diagnostic Method. *Rex Tees- 
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I3. 


Preliminary Program 


link, M.D., Augusta, Ga., Stephen W. 
Brown, M.D., Augusta, Ga., and W. H. 
Pool, Jr., M.D., Augusta, Ga. 


. Problems of Interpretation in Pediatric 


Angiography. *Albert A. Moss, M.D., 
San Francisco, Calif., *Robert E. Clark, 
M.D., San Francisco, Calif., *Alphonse 
J. Palubinskas, M.D., San Francisco, 
Calif., and *Alfred A. de Lorimier, M.D., 
San Francisco, Calif. 

The First Contrast X-ray Gastrointes- 
tinal Study. Lloyd E. Hawes, M.D., Bos- 
ton, Mass. 


Tuesday Evening, September 28, 1971 
Eight-thirty O' Clock 


THE CALDWELL LECTURE 


Obstructive Jaundice—The 
Radiologist, 
The Surgeon and The Patient 


By 
William B. Young, M.D. 


Director of Radiology, Royal Free 
Hospital 
London, England 


Introduction by William B. Seaman, M.D,, 


Professor and Chairman, Department of 
Radiology, Columbia University College of 
Physicians and Surgeons, New York, N.Y. 


Presentation of the Caldwell Medal to Dr. 


Young by President Fullenlove. 


Wednesday, September 29, 1971 


8:30 A.M. 


I4. 


I» 


16. 


Presiding: Russell H. Morgan, M.D. 
Baltimore, Maryland 


Pulmonary Interstitial Emphysema in the 
Newborn. J. Scott Dunbar, M.D., Mon- 
treal, Canada, *B. D. Fletcher, M.D., 
Montreal, Canada, and *E. W. Outer- 
bridge, M.D., Montreal, Canada. 

Long Time Study of Patients with Pey- 
ronie's Disease Treated with Irradiation. 
Charles L. Martin, M.D., E.E., Dallas, 
Texas. 

A System for Achieving a Precise Bio- 
logical Dose with Permanent Implants 
of Short Half-Life Radioisotopes. *Frank 
Ellis, M.D., Los Angeles, Calif., and 
*H. R. Haymond, Ph.D., Los Angeles, 
Calif. 


* By Invitation. 


17. 


20, 


21, 


22. 


23, 


24. 


25, 


. Intestinal 
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Acute Mesenteric Infarction. *John R. 
Scott, M.D., Philadelphia, Pa., Wallace 
T. Miller, M.D., Philadelphia, Pa., *May 
Urso, M.D., Philadelphia, Pa., and *Rob- 
ert C. Stadalnik, M.D., Davis, Calif. 

Pseudo-obstruction: The 
Known and the Unknown. *Albert A. 
Moss, M.D., San Francisco, Calif., 
*Henry 1. Goldberg, M.D., San Francisco, 
Calif., and Alexander R. Margulis, M.D., 


San Francisco, Calif. 


. Vector Principle in the Differential Diag- 


nosis of Abdominal Masses; II. Right 
Upper Quadrant. *Joseph P. Whalen, M.D., 
New York, N.Y., John A. Evans, M.D., 
New York, N.Y., and *Morton A. Meyers, 
M.D., New York, N.Y. 

The Roentgenologic Appearance of Scler- 
osing Cholangitis. *Stephen R. Brown, 
M.D., Rochester, Minn., Harley C. Carl- 
son, M.D., Rochester, Minn., and *Jurgen 
Ludwig, M.D., Rochester, Minn. 
Angiography of Wilms’ Tumor. *Robert 
E. Clark, M.D., San Francisco, Calıf., 
*Albert A. Moss, M.D., San Francisco, 
Calif., *Alfred A. de Lorimier, M.D., San 
Francisco, Calif., and *Alphonse J. Palu- 
binskas, M.D., San Francisco, Calif. 
Evaluation of Renal Masses by Roent- 
genologic and Ultrasonic Methods. *Bruce 
D. Doust, M.B., Eloise, Mich., *Vivienne 
L. Doust, M.B., Eloise, Mich., *Helen C. 
Redman, M.D., Eloise, Mich., and Harry 
W. Fischer, M.D., Eloise, Mich. 

The Value of Routine Tomography in 
Excretory Urography. *David F. Powell, 
M.D., Rochester, Minn., *Glen W. Hart- 
man, M.D., Rochester, Minn., and David 
M. Witten, M.D., Birmingham, Ala. 
Successful Clinical Radioprotection of 
Kidney by the Selective Infusion of 
Epinephrine in Two Cases. *Richard J. 
Steckel, M.D., Los Angeles, Calif., *Peter 
Tobin, M.D., Los Angeles, Calif., *James 
D. Collins, M.D., Los Angeles, Calıf., 
Justin J. Stein, M.D., Los Angeles, Calıf., 
L. R. Bennett, M.D., Los Angeles, Calif., 
*Donald P. Anderson, M.D., Los Angeles, 
Calif., *Harold Snow, D.V.M., Los An- 
geles, Calif., and *Morris Barenfus, 
D.V.M., Los Angeles, Calif. 

Preoperative Irradiation of Renal Cell 
Carcinoma—A Correlation of Angio- 
graphic and Histologic Changes. *J. 
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Duncan Craven, B.M., FER., Los 
Angeles, Calif., and *James W. Lecky, 
M.D., Los Angeles, Calif. 

26. Experimental Arteriography During Per- 
fusion Preservation of Kidneys. Ralph 
J. Alfidi, M.D., Cleveland, Ohio, and 
*Magnus Magnusson, M.D., Cleveland, 
Ohio. 

27. Radiology in Archaeology—A Study of 
the Egyptian Pharaohs. Walter M. White- 
house, M.D., Ann Arbor, Mich., *James 
E. Harris, D.D.S., Ann Arbor, Mich., 
*Paul V. Ponitz, D.D.S., Battle Creek, 
Mich., *Arthur T. Storey, D.D.S., Ph.D., 
Toronto, Canada, *Kent Weeks, Ph.D., 
New York, N. Y., and *William J. Rus- 
sell, R.T., Ann Arbor, Mich. 


Wednesday, September 29, 1971 
1:30 P.M. 


Presiding: Seymour F. Ochsner, M.D. 
New Orleans, Louisiana 
Chairman, Board of Chancellors, 
American College of Radiology 


A REPORT FROM THE COLLEGE 


Thursday, September 30, 1971 
8:30 A.M. 


Presiding: Roderick L. Tondreau, M.D. 
Meadowbrook, Pennsylvania 


28. 4ward Paper: The Society for Pediatric 
Radiology. To be announced. 

29. Pulmonary Atresia with Intact Ventricu- 
lar Septum—New Developments in Diag- 
nosis and Treatment. Kent Ellis, M.D., 
New York, N.Y., *William Casarella, 
M.D., New York, N.Y., *Welton M. 
Gersony, M.D., New York, N.Y., and 
*Frederick O. Bowman, Jr., M.D., New 
York, N.Y. 

30. Aeration Disturbances Secondary to Pul- 
monary Infection. Charles E. Shopfner, 
M.D., Kansas City, Mo. 

31. Necrotizing Enterocolitis of Infancy. Ru- 
bem Pochaczevsky, M.D., Brooklyn, N.Y. 
and *E. George Kassner, M.D., Brooklyn, 
N.Y. 

32. The Opaque Lung in Lobar Emphysema. 
*Charles J. Fagan, M.D., Galveston, 
Texas, and *Leonard E. Swischuk, M.D., 
Galveston, Texas. 


* By Invitation. 


33- 


34- 


35. 


36. 


37- 


29. 


39. 


40. 


The Metaphysis of Growing Bone: An 
Area of Marked Dynamic Alteration. 
*Patricia Winchester, M.D., New York, 
N.Y., *Renate Dische, M.D., New York, 
N.Y., *Joseph P. Whalen, M.D., New 
York, N.Y., *Lennart Krook, D.V.M., 
New York, N.Y., *Eladio Nunez, Ph.D., 
New York, N.Y., and Neil O’Donohue, 
M.D., New York, N.Y. 

Cerebrospinal Fluid Imaging: A System 
of Classification of Hydrocephalus Based 
upon Correlation of Cisternograms with 
Clinical Manifestations and Pneumo- 
encephalograms. *A. Everette James, Jr., 
M.D., Sc.M., Baltimore, Md., *Paul F. J. 
New, M.D., Baltimore, Md., *Fred J. 
Hodges, III, M.D., Baltimore, Md., 
*Harold J. DeBlanc, Jr., M.D., Balti- 
more, Md., *John C. Harbert, M.D., 
Washington, D. C., and *Henry N. 
Wagner, Jr., M.D., Baltimore, Md. 

Lung Scan Patterns in Pulmonary Em- 
bolism Versus Those in Emphysema and 
Congestive Heart Failure. *David L. 
Gilday, M.D., Toronto, Canada, and 
*A. Everette James, Jr., M.D., Sc.M., 
Baltimore, Md. 

Radioisotope Angiography Using Xenon 
133, Technetium 99m and Indium 133. 
*Vladimir B. Bosnjakovic, M.D., Ph.D., 
Los Angeles, Calif., and Leslie R. Ben- 
nett, M.D., Los Angeles, Calif. 
Radiographic Display of Isodose Curves 
from Radium Sources and External 
Beams Utilizing Sabattier Effect. *Frank 
C. Wilson, M.D., San Antonio, Texas, 
*Robert G. Waggener, Ph.D., San An- 
tonio, Texas, Lee F. Rogers, M.D., San 
Antonio, Texas, and Peter Zanca, M.D., 
San Antonio, Texas. 

2 MV Sector Scanning Irradiation in 
Breast Cancer—Technique and 15 Year 
Clinical Experience. Ferdinand A. Salz- 
man, M.D., Boston, Mass., Magnus I. 
Smedal, M.D., Boston, Mass., John G. 
Trump, Sc.D., Boston, Mass., *Kenneth 
A. Wright, M.S., Boston, Mass., and *Her- 
bert W. Mower, B.S., M.S., E.E., Boston, 
Mass. 

Solitary Plasmacytoma of the Upper Air 
and Food Passages. *Lawrence W. Kot- 
ner, M.D., Boston, Mass., and C. C. 
Wang, M.D., Boston, Mass. ® M 
Severe Congenital Heart Disease in the 
Neonatal Period: A Functional Approach 
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to Emergency Diagnosis. *Michael T. 
Gyepes, M.D., Los Angeles, Calif., and 
*William Vincent, M.D., Los Angeles, 
Calif. 

A Radiologic Approach to the Differ- 
ential Diagnosis of Surgical and Non- 
Surgical Jaundice. *Alan G. Greene, M.D., 
Boston, Mass., and *Norman L. Sadow- 
sky, M.D., Boston, Mass. 


Friday, October 1, 1971 


8:30 A.M. 


42. 


43. 


45. 


46. 


47. 


Presiding: William B. Seaman, M.D. 
New York, New York 


Current Status of Sialography. *Heun 
Y. Yune, M.D., Nashville, Tenn., and 
Eugene C. Klatte, M.D., Nashville, Tenn. 
The Roentgenographic Appearances of 
Metastatic Malignant Pheochromocy- 
toma. *Reese Epperson James, M.D., 
Rochester, Minn., Hillier Locke Baker, 
Jr., M.D., Rochester, Minn., and Paul 
William Scanlon, M.D., Rochester, Minn. 


. Mammographic Indications for Biopsy 


of Clinically Normal Breasts; Correlation 
with Pathological Findings in Seventy- 
two Cases. James V. Rogers, Jr., M.D., 
Atlanta, Ga., and *R. Waldo Powell, 
M.D., Atlanta, Ga. 

Breast Thermography after Four Years 
and 10,000 Studies. Harold J. Isard, M.D., 
Philadelphia, Pa., *Warren Becker, M.D., 
Philadelphia, Pa., *Ruth Shilo, M.D., 
Philadelphia, Pa., and *Bernard J. Os- 
trum, M.D., Philadelphia, Pa. 

Pseudo Tumors of the Brain: Abnormal 
Vascular Patterns in Benign Intracranial 
Lesions. *Norman E. Leeds, M.D., Bronx, 
N.Y., and *Herbert I. Goldberg, M.D., 
Philadelphia, Pa. 

Deep Venous Drainage into the Vein of 
Galen: Selective Injection and Illustrated 
Cases. *John Crockett, M.D., Detroit, 


* By Invitation. 


48. 


49. 


so. 


EE. 


$2. 


53- 


54. 


55. 
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Mich., and Harvey I. Wilner, M.D., De- 
troit, Mich. 

Splenic Trauma: Ássessment of Problems 
in Diagnosis. *Robert E. Gold, M.D., 
Eloise, Mich., and *Helen C. Redman, 
M.D., Eloise, Mich. 

Roentgenographic Diagnosis in Blunt 
Abdominal Trauma with Retroperitoneal 
Duodenal Rupture. *Margaret E. Toxo- 
peus, M.D., Detroit, Mich., *Charles 
Lucas, M.D., Detroit, Mich., and Ken- 
neth L. Krabbenhoft, M.D., Detroit, 
Mich. 

Angiographic Pattern of the Primary 
Retroperitoneal Tumors; The Role of 
the Lumbar Arteries in Evaluation of 
These Masses. Robert M. Lowman, M.D., 
New Haven, Conn., *Dorothea R. Peck, 
M.D., New Haven, Conn., and *Dara 
Dubash, M.D., New Haven, Conn. 
Colonofiberoscope—A New and Valuable 
Diagnostic Modality. *Hiromi Shinya, 
M.D., New York, N.Y., *William I. 
Wolff, M.D., New York, N.Y., Abraham 
Geffen, M.D., New York, N.Y., and 
*Sezan Ozoktay, M.D., New York, N.Y. 
Percutaneous Transhepatic Cholangiog- 
raphy: The Differential Diagnosis of 
Bile Duct Pathology. *Martin P. Flem- 
ing, M.B., B.Ch., Rochester, Minn., 
Harley C. Carlson, M.D., Rochester, 
Minn., and *Martin A. Adson, M.D., 
Rochester, Minn. 

Superior Vena Caval Obstruction in 
Histoplasmosis. *Jonathan Thomas Fair- 
bank, M.D., Burlington, Vt. *John 
Peter Tampas, M.D., Burlington, Vt., 
and *George Longstretch, M.D., Burling- 
ton, Vt. 

Award Paper, The American Radium 
Society: Recent Advances in the Manage- 
ment of Hodgkin's Disease. *Henry S. 
Kaplan, M.D., Stanford, Calif. 

Scattered Radiation from Bedside Radio- 
graphic Examinations. E. Dale Trout, 
D.Sc., Corvallis, Ore., *John P. Kelley, 
B.S., Corvallis, Ore., and *Jo Ellen Kellner, 
M.S., Corvallis, Ore. 
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NEWS 


FIRST ASIAN AND OCEANIAN 
CONGRESS OF RADIOLOGY 

As indicated in the February 1971 issue 
of the JourNaL (p. 425), although the In- 
ternational Society of Radiology has not 
been concerned directly with the promotion 
of zonal activities, two large regional 
groups, the European Association of Radi- 
ology and the Inter-American Congress of 
Radiology, conduct regional congresses at 
four yearly intervals about midway be- 
tween the International Congresses. 

As a step towards filling a need which 
exists in those areas not catered for by these 
Societies, at the instigation of Professor 
Kempo Tsukamoto, President of the In- 
ternational Society of Radiology, the Asian 
and Oceanian Society of Radiology was 
formed at the conclusion of the Twelfth In- 
ternational Congress of Radiology (Tokyo, 
1969). 

The sphere of influence of the new Society 
will extend from the Hawaiian Islands in 
the East to Pakistan in the West and as far 
North as Japan and South Korea and as 
far South as Australia and New Zealand. 

At the Inaugural Meeting in Tokyo dele- 
gates from 12 countries in the region ac- 
cepted the invitation of the College of 
Radiologists of Australasia to conduct the 
First Congress of the Society in Melbourne, 
Australia, November 22-26, 1971. Profes- 
sor W. S. C. Hare, of Melbourne, Australia, 
was appointed President of the Society and 
Dr. J. J. Martin, also of Melbourne, Hon- 
orary Secretary. 

Although this is a Regional Congress, an 
invitation is extended to Radiologists in 
other parts of the World to attend. 

For further literature concerning the 
Congress please write to: The Secretary, 
First Asian and Oceanian Congress of Ra- 
diology, Box 805F, G.P.O., Melbourne, 
3001, Australia. 


ITEMS 


SOUTHERN MEDICAL ASSOCIATION 
RADIOLOGY REFRESHER COURSES 


Postgraduate Instruction 


The Sixty-fifth Annual Meeting of the 
Southern Medical Association will be held 
in Miami Beach, Florida, November 1-4, 
1971. 

At that time the Radiological Society of 
North America, in cooperation with the 
Section on Radiology of the Southern Med- 
ical Association, and as a part of a contin- 
uing program in postgraduate education, 
will sponsor four refresher courses. 

Two of the courses will be presented by 
Harley C. Carlson, M.D., Rochester, Min- 
nesota, “The Esophagus.” One course will 
be presented by Arthur R. Clemett, M.D., 
Miami, Florida, "Radiology of the Liver," 
and one course by Komanduri Charyulu, 
M.D., Miami, Florida, “Radiotherapy and 
the Gastrointestinal Tract." 

The instruction sessions will be held at 
The Fontainebleau Hotel in Miami Beach 
on Monday, November 1, from 10:30 A.M. 
to 12 P.M., and from 1:30 P.M. to 5:00 P.M., 
and on Wednesday, November 3, from 1:30 
P.M. tO 3:00 P.M. 

Attendance is limited to physicians, in- 
cluding graduate students and residents in 
radiology, and medical students certified 
by the Dean of their medical school. There 
will be no registration fee for these courses 
but all who attend must be registered at 
the meeting so that they may be properly 
identified. 

Any comments concerning the courses or 
suggestions for future presentations should 
be directed to the Co-Chairman of the Re. 
fresher Course Committee: Luther W. 
Brady, Jr., M.D., 23o North Broad Street, 
Philadelphia, Pennsylvania 19102. 


SYMPOSIUM ON NUCLEAR MEDICINE 
lhis symposium under the auspices of 
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the Central Chapter of the Society of Nu- 
clear Medicine will be held at Indiana Uni- 
versity Medical Center, Indianapolis, In- 
diana, on Wednesday, Thursday, and Fri- 
day, September 15-17, 1971. 

The curriculum will stress the basic sci- 
ences including physical principles, instru- 
mentation, radiobiology, and radiophar- 
maceuticals, as well as review of the common 
therapeutic and diagnostic procedures with 
radionuclides. 

Because of the general nature of the 
course, a limited number of technologists 
can be registered. 

For further information please contact: 
Office of Post Graduate Medical Education, 
1100 West Michigan Street, Indianapolis, 
Indiana 46202. 


SYMPOSIUM ON NUCLEAR MEDICINE 


A 3 day Symposium on Nuclear Medi- 
cine, sponsored by the Department of Ra- 
diology, Columbia-Presbyterian Medical 
Center, will be held at the Waldorf Astoria 
Hotel, New York City, September 8-10, 
1971. 

The Program Chairman is Philip M. 
Johnson, M.D., Professor of Radiology. 

The Guest Faculty Members are: Harold 
L. Atkins, M.D., Lawrence M. Blau, Ph.D., 
Monte Blau, Ph.D., M. Donald Blaufox, 
M.D., Ph.D., N. David Charkes, M.D., 
Giovanni di Chiro, M.D., Gerald S. Freed- 
man, M.D., Leonard M. Freeman, M.D., 


e acd 
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Alexander Gottschalk, M.D., John S. 
Laughlin, Ph.D., Lester M. Levy, M.D., 
Merle K. Loken, M.D., Ph.D., Leonard 
Rosenthall, M.S., M.D., Edmundo O. Roth- 
schild, M.D., and Richard P. Spencer, 
M.D., Ph.D. 

The Faculty of the College of Physicians 
and Surgeons, Columbia University, in- 
cludes: Henry Aranow, Jr., M.D., Paul J. 
Cannon, M.D., Carl R. Feind, M.D., Paul 
N. Goodwin, Ph.D., John H. Laragh, M.D., 
Raffaele Lattes, M.D., Edith H. Quimby, 
Sc.D., James A. Reilly, M.D., Richard S. 
Rivlin, M.D., Edward B. Schlesinger, 
M.D., Kenneth Sterling, M.D., and Sidney 
C. Werner, M.D. 

The Symposium is designed for phy- 
sicians engaged in the practice of Nuclear 
Medicine and will cover as thoroughly as 
possible most topics of the field. The faculty 
has been selected to provide authoritative 
information on the wide range of subjects 
comprising the program. The Symposium 
is supported in part by a grant-in-aid from 
E. R. Squibb & Sons, Inc. 

Informal Workshops are held on Thurs- 
day afternoon, September 9, in two con- 
secutive groups of 6 simultaneous sessions 
each. 

For further information please write to: 
Philip M. Johnson, M.D., Columbia-Pres- 
byterian Medical Center, Box No. 153, 622 
West 168th Street, New York, New York 
10032. 
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that a qualified teacher conduct the instruc- 
tion. 

The order of presentation of material in 
Modern Radiation Physics is most satisfac- 
tory. It begins with an introduction to the 
basic principles of physics as they apply to 
radiology. Complete sections explaining ther- 
apy, nuclear medicine, diagnosis and pro- 
tection ensue; and a collection of supplemental 
tables concludes the text. 

Modern Radiation Physics is very readable. 
It contains an excellent collection of descrip- 
tive graphs and tables. Most impressive are 
illustrative photographs that are generously 
interspersed so that they spare the reader the 
task of forming mental images from compli- 
. cated facts. One can only conclude that this 
text is well written and useful to all students 
of radiology. 

It must be stressed, however, that it is not 
a "self-learner." Consequently, someone who 
is well qualified in teaching radiation physics 
must direct the use of this text and avail 
himself of the many questions that will en- 
gender it. Only then will the reader experience 
an improved learning situation.— 


Pau. M. Kroenine M.D. 
BOOKS RECEIVED 


THE Brain OF THE Oppossum (DiIpELpHIs Man- 
SUPIALIS): A CYTOARCHITECTONIC ATLAS IN STER- 


vb ait 


Books Received 


JuLY, 1971 


EOTAXIC COORDINATES. By E. Oswaldo-Cruz and 
C. E. Rocha-Miranda, with the technical assistance 
of Raymundo F. Bernardes, Institute de Biofísica, 
Universidade Federal do Rio de Janeiro, Brasil. 
Cloth. Pp. 99, with many illustrations. Price, 
$20.75. Williams & Wilkins Company, Baltimore, 
Md. 21202, exclusive U. S. agents, 1968. 

Tue Lire or WiraktLM Conran Röntgen: Dis. 
COVERER OF THE X Rav. By W. Robert Nitske. 
Cloth. Pp. 355, with some illustrations. Price, 
$8.50. University of Arizona Press, P. O. Box 3398, 
College Station, Tucson, Ariz. 85700, 1971. 

Tracer ProBES IN STEADY STATE Systems. By 
Robert Steele, Ph.D., Senior Biochemist, Brook- 
haven National Laboratory; Adjunct Professor of 
Pharmacology, New York University School of 
Medicine, New York, N. Y. Cloth. Pp. 236, with 
some figures. Price, $17.00. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill. 62703, 1971. 

ANGIOLOGIE UND SZINTIGRAPHIE BEI KNOCHEN- UND 
GELENKERKRANKUNGEN. Vorträge anlässlich des 
50. Deutschen Róntgenkongresses Stuttgart, May 
8-11, 1969. Edited by Rolf Glauner. Paper. Pp. 
159, with 128 figures. Price, DM 48.-. Georg Thieme 
Verlag, Stuttgart. In the U.S.A. and Canada, In- 
tercontinental Medical Book Corporation, New 
York, N. Y. 10016, 1971. 

LEISTUNGSPHYSIOLOGIE: PHYSIOLOGISCHE GRUND- 
LAGEN DER ARBEIT UND DES Sports. By Jürgen 
Stegemann. Paper. Pp. 249, with 125 figures. Price, 
DM 9.80. Georg Thieme Verlag, Stuttgart. In the 
U.S.A. and Canada, Intercontinental Medical 
Book Corporation, New York, N. Y. 10016, 1971. 


SN 
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BurraLo RADIOLOGICAL Society 
Secretary, Dr. Glen M. Ebersole, 
town, N.Y. 14701. Meets second 
month, October to May inclusive, at Universi 

c RADIOLOGICAL SocrgTY, CALIFORNIA 
of A 


os Spring St., James- 
inday evening each 
Club. 
HAPTER 


Se -Treasurer, Dr. John L. Gwinn, Childrens Hos- 
pital of Los Angeles, P.O, Box 54700, Los Angeles, Calif. 
9005. 

a VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R, White, P. O. Box ro, Ruther- 
ford ege, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese eral Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL New Yorx RaDIOLOGICAL SocIeTY 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month 
October thro ay. 

CENTRAL OHIO IOLOGICAL SOCIETY 
Secretary, Dr. James V. Blazek, 2586 Lane Rd., Colum- 
bus, Ohio 43220. Meets second Thursday in October, 
November, January, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

Cuicaco RoENTGEN oum "E Ks 
Secretary- Treasurer, Dr. William T. Moss, 250 upe- 
rior St, Chicago, Il. 60611. Meets RET Thursday 
of each month, ber to aed except December, at the 
Bismarck Hotel, Chicago, 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Daniel E, Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April. 

COLORADO IOLOGICAL SE Cuarrer or ACR 
Secretary, Dr. Marvin L. Daves, Univ. of Colorado 
Medical Center, 4200 E, Ninth Ave., Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

CoxxECTICUT VALLEY RADIOLOGIC SOCIETY 
Secr Dr. William W. Walthall, Jr., 130 Maple St., 
Spri eld, Mass. Meets in April and October. 

DaLLas-Forr Worta RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Fred H. Dunn, 5940 Forest Park 
Rd., Suite 101, Dallas, Tex. 75235. Meets the 3rd Monday 
of every month at 6:30 p.m., at the Cibola Inn, Arling- 
ton, Tex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. James H. Taylor, Wilmington Medical 


Center, Wilmington, Del. 19899. 

Fast Bay RADIOLOGICAL Society 
Secretary-Treasurer, Dr. John C. Osmer, 20103 Lake 
Chabot Rd., Castro Valley, Calif. 94546. Meets first 


Thursday each month, Oct. through 
Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLorma RADIOLOGICAL Socrgrv, CHAPTER or ACR 
Secretary, Dr. Arthur R. Miller, North Miami General 
Hospital, 1701 N.E. 127th St., North Miami, Fla. 33161. 
Meets twice annually, in the spring with the annual 
State Society Meeting and in the fall. 

FLorma West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N, 31st St., Tampa, Fla, 
33612. Meets in January, March, 
and November. 

GeoxGIa RADIOLOGICAL Socigry, CHAPTER or ACR 
Secretary, Dr. Walker Harris, The Medical Center 
Seal: Ga. 31902. Meets in spring and fall at Annual 

tate ety ; 

GREATER li RU SIOLOD SEL SOCIETY 
ner E Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GRxATER LovisviLLE RADIOLOGICAL SocrerY 


ay, at University 


ay, July, September 


Society Proceedings 
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Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater MIAMI IOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George J. Meyer, Holy Cross 
Hospital, Ft. Lauderdale, Fla., 33308. Meets monthly, 
third Wednesday at 8:00 P.M. at various member hos- 
pitals, Miami, Fla. 

GREATER ST. Louis Society or RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawan RADIOLOGICAL , CHAPTER or ACR 
Secretary-Treasurer, Dr. Ghim L. Yeoh, Prof. Center 
Bldg., 1481 S. King St., Honolulu, Hawaii 96814. Meets 
third Monday of each month at 7:30 P.M. 

Hatta Puvsres SocixTY 
Secretary. John H. Pingel, nne National Laboratory, 

S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
aldorf Astoria Hotel, New ork City, July 11-15, 1971. 

Hovsron RADIOLOGICAL SOCIETY 
Secretary, Dr. Milton L. Wagner, 6621 Fannin, Houston, 
Tex. 77025. Meets fourth Monday of each month, except 

une, July, August and December, at 6:00 P.M., at 103 
esse H. Jones Library Building, Texas Medical Center, 
ouston, Tex. 77025. 

Ipano SrATE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. H P. Smith, Jr., 130 E. Bannock, 
Boise, Id. 83702. Meets in the spring and fall, 

Irımoıs RADIOLOGICAL SOCIETY, INC., CHAPTER or ACR 
Secretary, Dr. Jack L. Melamed, Grant Hospital of Chi- 
cago, 551 Grant PL, Chicago, Di. 60614. Meets in the 
spring and fall. 

ÍxDIANA ROENTOEN SocigrY, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

Iowa RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kawsas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secrstary-Tressurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call. 

KENTUCKY CHAPTER or ACR 
Secretary-Treasurer, Dr. Joan R. Hale, 402 Heyburn 

it rea Ky. 40202, Meets in April and Sep- 

tember, 


Kıwas CouwrY RADIOLOGICAL SOCIETY 
Secretary, Dr, Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 
KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg. oxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 
Long IsLanD RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
Servera, Dr. Harry T, Vanley, St. Mary's Long Beach 
ecretary, Dr, Harry T. ey, St. Mary’s Long Bea 
Hospital, Long Beach, Calif. 90083, Meets second Wed- 
nesday of month in September, November, January, 
April and June at Los es County Medical Associa- 
ton Building, Los Angeles, if. 
Lovisıawa-Texas GULF sr RADIOLOGICAL SOCIETY 
ee Dr. Edward A. Sheldon, 109 Doctors 
Bldg. umont, Tex. 77701 
IOLOGICAL SOCIETY, CHAPTER oF ACR 
Seeretary-Treasurer, Dr. Richard W. Taylor, Radi De- 
partment, St. Mary's Genera! Hospital, Lewiston, Maine 
04240. Meets in June, September, December and April 
MaxvLAND RADIOLOGICAL , CHAPTER or A 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 
Massachusetts RADIOLOGICAL Society, CHartzr or ACR 
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Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 
Mzupuis ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Ho The Uni- 
versity of Tennessee College of Medicine, ij Seded oí 
Radiclogy, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
sath at John Gaston Hospital. 
Miami VALLEY RADIOLOGICAL 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 


H ay ton, Ohio. 

Des eich Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M, 

Mm-Hupsos RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 r.m., first Wednesday of each 
month, September to May. 

MiLWAUKEE ROENTGEN Ray SOCIETY 
Seeretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October throu ay, at University Club, 

MINNESOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary -Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

ae State RADIOLOGICAL SOCIETY, CHAPTER OF 
A 


Secretary-Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heid Den: Hotel. Jackson, at 6:00 P.M. 


Missouxı RAnioLogicAL Society, CHAPTER or ACR 
N -Treasurer, Dr. Arthur A. Porporis, roo N. 

Euclid Ave., St. Louis, Mo. 63108. 

MONTANA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 N. 29th Street, Billings, Mont. 59101. Biennial 
Symposium at the Holiday Inn, Bozeman, Mont., July 
28-30, 1971. 

NEBRASXA CEAPTER or ACR 
Secretary-Treasurer, Dr. N. Patrick Kenney ee S, 
114th Ave., Omaha, Nebr. 68144. Meets thi ednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapba RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89502. 

New ExoLanD RorNTGEN Ray SoolETY 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St., 
Brookline Mass. 02146. Meets third Friday of each month, 
October through April, excluding December, at The 
Longwood Towers, 20 Chapel Street, Brookline, Mass., 
at 4:30 P.M. 

New Hampsuire RoENTGEn Ray SocIETY, CHAPTER or 


Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times yearly. 

New Mexico Socierr or RanioLoarsts CHAPTER or ACR 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New York RoENTGEN SOCIETY 
Secretary- Treasurer, Dr. Samuel H. Madell, 1. E. 82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy o Medicine at 4:30 P.M. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York. Further information may be obtained from Dr. 
Albert A. Dunn, Roosevelt Hosp., New York, N. Y. 
10019. 

New Yonx Stare CHAPTER or ACR 
Seeretary-Treasurer, Dr. John J. Magovern, 520 Frank. 
lin Ave., Garden City, N. Y. 11530. 
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Norta CanoLt*A CHAPTER or ACR 
$ -Treasurer, Dr. James F. Martin, 300 S. Haw- 


thorne , Winston-Salem, N. €, 27103. 
Norta Daxora RADIOLOGICAL Socrery, CHAPTER or ACR 
Secret Dr. Marshall Landa, 1702 13th St, So., 


Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norru FLorIDA RADIOLOGICAL Society 
Secretary, Dr. Thomas Lee Taylor, Department of Radi- 
ology, University of Florida, Gainesville, Fla, 32601. 
Meets quarterly in March, Tune: September and De- 
cember. 

NORTHEASTERN New York RaADioLoGicAL SOCIETY 
era Dr. Barbara Chick, Glens Falls Hospi 
Glens alls, N.Y. 12801. Meets in Albany area on thi 
O uday of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif, 95695. Meets fourth Monday 
of Sept. Nov., Jan., March May at Aldo’s Restau- 
rantin Sacramento. 

NORTHWESTERN New Yore RADIOLOGICAL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y, 12801. 

NorTEWESTERN Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

gis STATE [M er Soci&ETY, om or nn 

ecretary, Dr. Joseph Hanson, 15 u yrne Road, 
Toledo, Öhio 43614. M 
OKLAHOMA STATE RADIOLOGICAL SOCIETY, CHAPTER or 


ACR 
Secr. Dr. Richard B. Price, 204 Medical Tower 
Bldg., klahoma City, Okla. 73112. Meets in January, 
May and ber. 

ORANGE County RADIOLOGICAL Society 
Secretary, Dr. Edward I. Miller, 301 Newport Blvd., 
Newport Beach, Calif. 92660. Meets on fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif. 


OREGON STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Gerald L. Warnock, 11699 N. E. 
Glisan St., Portland, Ore. 97220. Meets on second Wed- 
N of month, October ugh April, at the Univer- 
sity Club, Portland, Ore. 

ORLEANS Parisa RADIOLOGICAL Sociery 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
Lara La. 70113. Meets second Tuesday of each 
month. 

Paciric NogTHwEsT RADIOLOGICAL Soctrry 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd.; Beaverton, Oregon 97005. Meets an- 
nually in Portland, Oregon, Seattle, Washington or 
Victoria or Vancouver, British Columbia, in early May. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. : 

mon wa Ray Society S 

ecretary, Dr. C. Jules Rominger, Misericordia Hospital, 

jm St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 

t Thursday of each month at s p.u., from October to 
May in Thompson Hall, College of Physicians. 

PrrrspurcH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital 


§230 Centre Ave., Pittsburgh, Pa. 15232. Meets seco 
ednesday of month, October through June, at Park 
Schenley taurant. 


RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting. 
pao LOGICAL Society oF ComNECTICUT, INC., CHAPTER 
or 
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ren Tee. Dr. Carl W. Scheer, 335 Cook 

Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Mon ay 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER KANSAS Crry 
Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 
of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates. 

RADIOLOGICAL SociETY oF Kansas Crry 
Seer. , Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each mon 

RADIOLOGICAL SOCIETY OF LOUISIANA, CHAPTER or ACR 
Secretary, Dr. Ralph B. B n, 154 Brockenbraugh 
Ct. Metairie, La. 5. Meets semiannually during 
ee State Medical Society meeting and 6 months 

ater. 

RADIOLOGICAL Society or NEW JERSEY, CHAPTER or ACR 
Secretary, Dr. Sidney arg a St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07206. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY OF RHODE IsLAnD, CHAPTER OF 
ACR 


Secretary-Treasurer, Dr. John J. O'Brien, 292 Merry- 
mount Dr., Warwick, R.I. 02888, 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif. 92041. Meets 
three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Rxpwoop EMPIRE RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicHuoND County RADIOLOGICAL IETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at various hospitals. 

RocuzsrER ROENTOEN Ray Socrsry, RocuxsrEn, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, Roches- 
ter General Hospital, 1425 Portland Ave., Rochester, 
N. Y. 14621. Quarterly meetings on the call of the Pres- 
ident, at the Rochester Academy of Medicine. 

Rocky MouxrAIN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R, Wurtzebach, 4200 E. 
Ninth Ave, Denver. Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 

San ANTONIO-CIVILIAN-MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teachi Hi ital, 4502 Medical 

rive, San Antonio, Texas. Meets third ednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Dızco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. James M. Lee, pat Clinic 
and Research Found., 476 Prospect St., La Jolla, Calif. 

37. Meets first W esday of each month at the 
Town & Country Hotel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. ee G. Moore, 20 Bridge Rd., 
Kentfield, Calif. 94904. Meets quarterly at various hos- 
pitals (contact Secretary). 

SANTA CLARA COUNTY RADIOLOGICAL SOCIETY 
Secretary, Dr. Raymond L. Schwinn, 480 Monterey Ave., 
Los Gatos, Calif. 95030. Meets monthly at the Santa 

edi 


Clara County M Association Bldg., 700 Empey 
Way, San Jose, Calıf. 
SECTION OM 10LOGY, CALIFORNIA MEDICAL ASSOCIATION 


Secretary, Dr. William H. Graham, 630 East Santa Clare 
St., San Jose, Calif. 

Section on RaDioLoGr, MEDICAL SocıETY or THE Dis- 
TRICT OF COLUMBIA : 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
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20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL Association 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 78212. Annual meet- 
ing: Miami Beach, Fla., Nov. 1-4, 1971. 

SECTION ON RADIOLOGY, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex, Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La, Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Socierr ror Pepiarric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 

Soctsry or NucrLEgAR MEDICINE 
Secretary, Dr. James J. Smith, 140 E. gm St, New 
York, N. Y. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meet- 
ing: Los Angeles, Calif., June 26-July 2, 1971. 

Sours Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
Be alif. 94025. Meets second Wednesday of each 
mon 


SOUTH CAROLINA RADIOLOGICAL SOCIETY, CHAPTEROF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St. 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Daxora RaptoLootcAL Society, CHAPTER or ACR 


Secretary, Dr. Haakon O, Haugan, 716 Quincy St., Rapid 
City, 5. D. 57701. Meets in spring with State Medical 
ciety and tn fall. 


SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Seeretary-Treasurer, Dr. Marshall Eskridge, Mobile In. 
firmary, P.O. Box 7544, Mobile, Ala. ‘eli Sixteenth 
Annual Meeting: Grand Hotel, Point ear, Ala., Jan. 

28-30, 1972. 

UTHWESTERN RADIOLOGICAL SOCIETY 

Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 p.m. in 
the Paso del Norte Hotel. 

TENMESSEE RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Starte RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 100, ısso W. Rosedale St, Fort Worth, Tex. 

6104. Annual meeting at the Marriott Hotel, Houston, 
ex., March 23-25, 1972. 

Tur FLEISCHNER SOCIETY 
Secretary-Treasurer, Eric N. C. Miln 
Sciences Bidg., University of Toronto, 

Tri-State RADIOLOGICAL SOCIETY 
ee; Dr. John H. Marchand, Jr., Methodist Hos. 

en 


M.B., Medical 
ntario, Canada. 


ital, derson, Ky. Meets third Wednesday of Oct., 
an., March and May, 8:00 p.s., Elks Club in Evans- 
ville, Ind. 


UxivexrsirY or Micuigax DEPARTMENT Or ROENTOEN. 
OLOGY Starr MEETING ; 
Meets each Monday evening from September Di une, at 
7:00 P.M. at University Hospital, Ann Arbor, Mich. 

Upper PrxixsuLa RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Srare Raprotociceat SocierY, Cuarrer oy ACR 
Secretary-Treasurer, Dr. R. Newell Ford, St. Mark Hos- 
pital, 803 North and West, Salt Lake City, Utah 84103. 


Meets fourth Wednesday in March, May, CANADIAN Association or Puysicists, Division or 
. Septembe November at H ross Hospital ¿DICAL AND BIOLOGICAL PHYSICS. 
VERMONT RADIOLOGICAL SOCIEN CR 
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BELL, Russer S., and Loop, Joun W. The util- 
ity and futility of radiographic skull examin- 
ation for trauma. New England Y. Med., Feb., 
1971, 284, 236-239. (Address: Dr. J. W. Loop, 
Neuroradiology Section, Department of Ra- 
diology, University of Washington School of 
Medicine, Seattle, Wash. 98105.) 


In the face of rapidly rising costs of medical care 
systems must be developed to determine whether a 
diagnostic procedure has been of value in a given 
case and whether basic medical resources are being 
utilized efficiently. The authors point out that, al- 
though it is ethically displeasing to put a price tag 
on disease, funds and personnel for health care are 
not unlimited, and at some point a sufficiently small 
yield should justify the decision to not perform an 
examination. 

At University Hospital and Harborview Medical 
Center in Seattle a prospective study of skull trauma 
spanned a 14 month period of time and 1,500 skull 
roentgenographic examinations. When requesting 
an examination, house officers were required to fill 
out a questionnaire which outlined their evaluation 
of the severity of injury, their predicted odds that a 
fracture would be found, and their primary reason 
for requesting the examination. Specific findings in 
the history, physical examination and neurologic 
examination had to be indicated. The roentgeno- 
grams were then evaluated for skull fracture and for 
mid-line shift. The questionnaire for head trauma, 
the roentgenologic analysis, and the follow-up 
clinical information were then punched on data 
cards for correlation. 

Ninety-three fractures were found in the 1,500 
skull examinations. On the basis of preliminary 
clinical information, patients could be assigned to 
high-yield groups (92 fractures in 1,065 examina- 
tions) or low yield groups (1 fracture in 435 exam- 
inations). Furthermore in 65 of the 93 patients with 
skull fracture, the presence of the fracture did not 
alter clinical management, which proceeded on the 
basis of the presence or absence of intracranial in- 
jury. 

In the 28 patients whose course of therapy was 
altered because of demonstrable fracture, prophylac- 
lic antibiotics were instituted in basilar skull frac- 
tures and surgical operation was performed for de- 
pressed fracture fragments. Such altered therapy 
attempts were to prevent meningitis and epilepsy— 
complications that develop in a minority of even 
untreated patients. 

Current indications for roentgenographic skull 
examination in the setting of head trauma are 
poorly defined. In analyzing the clinical question- 
naires, the authors were able to create a list of 21 
high-yield findings which could be used as a filter 
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among potential candidates for skull series. Had the 
presence of at least one of these findings been made a 
necessary condition for obtaining skull examination, 
only 1 of the 93 patients with skull fracture would 
not have had roentgenograms taken (in that patient, 
therapy was not altered by the roentgenographic 
documentation); 434 patients without fractures 
would not have had the skull roentgenograms. If 
this ratio were applied to skull trauma roentgeno- 
grams throughout the entire country, it is estimated 
that the strategy would result in a savings of $15-20 
million a year.—R. H. Troupin, M.D. 


BLOOMFIELD, J. A. Cloverleaf skull and than- 
atophoric dwarfism. Australasian Radiol., 
Nov., 1970, 74, 429-434. (Address: Senior Ra- 
diologist, Royal Hobart Hospital, Hobart, 
Tasmania.) 


The author reports a case of cloverleaf skull de- 
formity associated with thanatophoric dwarfism. 
The roentgenologic and autopsy findings are re- 
corded and illustrated. 

A brief discussion as to the speculative mechanism 
of the grotesque skull deformity is presented.— 
Victor G. Mikity, M.D. 


Tay, C. H. Porencephaly, nasofrontal muco- 
celes, hypertelorism and segmental vitiligo: 
report of a new neurocutaneous disorder. 
Singapore M. F., Dec., 1970, 11, 253-257. 
(From: Medical Unit II, Outram Road Gen- 
eral Hospital, Singapore 3.) 


A neurocutaneous syndrome comprised of poren- 
cephaly, nasofrontal mucoceles, ocular hypertel- 
orism and segmental vitiligo is reported. 

A case with the above findings and multiple con- 
genital malformations is described which may well 
be due to ectodermal defect.—Victor G. Mikity, M.D. 


Neck AND CHEST 


McEwen, J., FINLAYSON, ANGELA, Marr, A., 
and GIBSON, A. A. M. Mesothelioma in Scot- 
land. Brit. M. F., Dec., 1970, 4, 575-578. 
(From: Department of Social and Occupa- 
tional Medicine, University of Dundee, Scot- 
land.) 


A retrospective study of 80 cases of mesothelioma 
in Scotland between 1950 and 1967 was carried out 
to determine the incidence of this disease in Scot- 
land, and the reported relationship to asbestos 
exposure. The diagnosis was confirmed pathologically 
in all cases, and no cases in which metastatic pleural 
or peritoneal disease was suspected were included. 

Two sets of control patients were established: (r) 
the first group represented the baseline of asbestos 
exposure in the population (patients whose death 
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was unrelated to asbestos exposure-coronary artery 
disease); (2) the second control group represented a 
disease (carcinoma), in which there is some suspected 
relationship to asbestos exposure (lung and gastric 
carcinoma were matched with pleural and peritoneal 
mesothelioma, respectively). Each case of meso- 
thelioma was matched as closely as possible with a 
case from each of the 2 control groups of similar age, 
date of death, sex, and geographic location. Cases 
and controls were extensively evaluated and com- 
pared for exposure to asbestos, and rated none, 
possible, probable, and definite. 

The study shows that the incidence of meso- 
thelioma in Scotland is similar to that in other parts 
of the United Kingdom. Analysis of asbestos ex- 
posure shows a very significant difference between 
the mesothelioma cases and both sets of controls, 
when definite exposure is considered alone and when 
all grades of exposure are considered. The carcinoma 
controls fall about midway between the mesothelioma 
cases and the cardiovascular controls. Evidence of 
asbestosis was found only in 2 of the cases of meso- 
theliomas.—Mark D. Reiss, M.D. 


ANDERSON, C. G. Paraquat and the lung. 4us- 
tralasian Radiol., Nov., 1970, 74, 409-411. 
(Address: 211 Gloucester Street, Christ- 
church, New Zealand.) 


This is a case report of a 37 year old man who 
developed moderately advanced bilateral pulmon- 
ary fibrosis after having had a previously normal 
chest roentgenogram. 

He had ingested 2 mouthfulls of paraquat (a 
weed killer) 18 months previously and had been 
treated with gastric lavage and observed. He had no 
apparent symptomatic abnormality at that time. 
Later studies showed impaired pulmonary function. 

Paraquat is poisonous with a wide variation in 
individual response. It has been shown to cause 
lung changes and can stimulate an exaggerated re- 
pair response, particularly in lung tissue. 

The author speculates that the lung changes in 
this patient may have been due to the paraquat 
ingestion and suggests that exposure to similar 
toxins might be considered in studying other pa- 
tients who develop pulmonary fibrosis.—George L. 
Sackett, Tr., M.D. 


Bousuy, SamuEL F., HeLGASON, Aucust H., 
and Nort, Luceit B. Occlusion of the bron- 
chial arteries by glass microspheres. 4m. Reo. 
Resp. Dis., Feb., 1971, 703, 249-263. (From: 
Pulmonary Function Laboratory and Radio- 
logy Department, Veterans Administration 
Hospital, Houston, Texas; and the Depart- 
ments of Medicine, Pathology and Radiol- 
ogy, Baylor College of Medicine, Houston, 
Texas.) 
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Attempts to occlude the bronchial artery by liga- 
tion of the main bronchial arterial trunk are uni- 
formly unsuccessful. Transection of the main stem 
bronchus temporarily interrupts the bronchial ar- 
tery circulation; however, after several days re- 
growth of vessels adjacent to the severed portion, 
the systemic flow to the lungs is re-established. Oc- 
clusion of the lumen of the major bronchial arteries 
for a considerable length away from the origin should 
prevent re-anastomosis and re-establishment of the 
bronchial circulation. The purpose of this study was 
to determine the effects of such an occlusion on the 
bronchial circulation. 

The bronchial arteries in 26 adult dogs were selec- 
tively catheterized and occluded by glass micro- 
spheres of 29 y, 62 u, or 200 y in diameter. The selec- 
tive catheterization was documented by prior test 
injection of renografin. The occlusion was later con- 
firmed at necropsy. There was no evidence of sig- 
nificant embolization to other organs. 

The aorta was filled with a barium mixture either 
at the time of death or at 6 weeks after the proce- 
dure, at which time all the surviving dogs were sac- 
rificed. Roentgenograms to delineate patency of the 
bronchial arteries were obtained. 

In 20 dogs the pulmonary artery and vein were 
alternately perfused with chrome yellow medium or 
monastral red at necropsy. The chrome yellow 
medium fills to the level of the large arterioles, while 
the monastral red penetrates to the capillary level. 

Occlusion of the bronchial arteries by glass micro- 
spheres 62 y in diameter resulted in death of all 5 
animals within 48 hours. Six out of the 7 dogs died 
after embolization with 29 œ microspheres. This 
second group of dogs generally died at a later time. 
Two out of 6 dogs died after embolization with 100 u 
microspheres, while 1 out of 8 died after emboliza- 
tion with 200 u microspheres. In dogs dying within 12 
days, postmortem aortograms showed that both 
bronchial arteries were occluded in 7; in 4 one of the 
bronchial arteries was completely occluded, while 
minimal flow was noted in the other artery. In 1 dog 
minimal flow in both bronchial arteries was demon- 
strated. This latter dog lived 9 days and may have 
re-established some of the circulation. 

In dogs sacrificed at 6 weeks, 2 dogs showed evi- 
dence of complete obstruction of one major bronchial 
artery. These dogs were injected with the 200 u 
microspheres. None of the surviving dogs injected 
with smaller sized particles had complete occlusion 
of the bronchial arteries. Histologically, the lungs 
showed inflammation and then later necrosis of the 
bronchus and surrounding lung. Monastral red was 
noted in the peripheral bronchial vessels when it was 
infused in either the pulmonary artery or the pul- 
monary vein; however, there was no evidence of 
chrome yellow in the peripheral bronchial arteries. 

From the above results the authors conclude that 
200 p microspheres occluded the large bronchial 
arteries and preserved the smaller arterioles. Glass 
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microspheres of 62 u were uniformly lethal and indi- 
cate that there is a crıtical size in the bronchial ar- 
tery system for viable bronchi. The collateral circula- 
tion appears to come from both the pulmonary artery 
and vein via channels that appear to occur at the 
capillary level rather than the arteriolar level.— 
Frederick P. Stitik, M.D. 


Seaton, ANTHONY, Lapp, N. Leroy, and 
Cuana, C. H. JoserH. Lung perfusion scan- 
ning in coal workers pneumoconiosis. 4m. 
Rev. Resp. Dis., March, 1971, 703, 338-349. 
(From: Appalachian Laboratory for Occupa- 
tional Respiratory Diseases, Department of 
Health, Education, and Welfare, U. S. Pub- 
lic Health Service, Bureau of Occupational 
Safety and Health; and the Departments of 
Medicine and Radiology, West Virginia Uni- 
versity Medical Center, Morgantown, W. 
Va.) 


In coal workers pneumoconiosis, the primary lesion 
is an accumulation of coal dust around the respira- 
tory bronchioles which leads to fibrosis. Dilatation 
of the respiratory bronchioles may result in focal 
emphysema. In simple pneumoconiosis (mild in- 
volvement without conglomerate masses) vascular 
obliteration is rare unless there has been a secondary 
infection. In complicated pneumoconioses, however, 
there may be marked obliteration of the pulmonary 
arteries and arterioles by direct encasement by the 
conglomerate masses, or by an endarteritis which is 
also frequently associated with these mass lesions. 
Pathologically, conglomerate masses have been 
shown to be surrounded by plexuses of wide-diam- 
eter capillaries (50 u to 150 u in diameter). Areas of 
bullous cysts and compensatory emphysema fre- 
quently are seen concomitantly with conglomerate 
masses. 

Physiologic data have suggested that there may 
be obliteration of small vessels even in simple pneu- 
moconiosis; however, pathologic examination of the 
lungs of patients with simple pneumoconiosis has 
failed to demonstrate small artery disease. The 
present study was undertaken to define the role of 
small vessel disease in simple pneumoconiosis, and 
complicated pneumoconiosis. 

Thirty-seven volunteer coal miners were studied. 
Standard chest roentgenograms (72 inch distance, 
posteroanterior and lateral exposure) were obtained. 
Two were normal, 14 had large fibrotic masses, and 
the remaining 21 had simple pneumoconiosis by the 
UICC Cincinnati Classification of the Radio- 
graphic Appearances of Pneumoconioses. Recti- 
linear photoscans were obtained in anteroposterior 
and both lateral projections after the intrave- 
nous injection of 300 uc of macroaggregated albumin. 
The abnormalities were recorded without knowledge 
of the chest roentgenogram and included: (1) area of 
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decreased activity surrounded by areas of increased 
activity; (2) localized peripheral indentations of de- 
creased activity (crescents); (3) fissure sign; and 
(4) absence of normal decrease in activity from the 
lower to the upper zones. 

Pulmonary function tests included spirometry as 
well as measurements of blood gases, physiologic 
dead space, venous admixture and diffusing capacity. 
Thirteen patients underwent right heart catheteriza- 
tion. Detailed histories with regard to occupation, 
cigarette smoking, and cardiac disease were obtained. 

In all 14 patients with conglomerate masses on 
the chest roentgenogram, the scans revealed a per- 
fusion defect. This included a lesion 1.1 cm. in 
diameter. Bullae were detected in 6 subjects, while 
in 4 others areas of underperfusion appeared in areas 
which were normal on the chest roentgenogram. 
These probably represented areas of “compensa- 
tory" emphysema. 

Two patients with Category 3 simple pneumo- 
coniosis had abnormal scans. One showed peripheral 
crescents of decreased perfusion probably related to 
silicosis and the other demonstrated a decreased 
perfusion in an area of heavy nodular infiltration. 
Of the 19 patients with Category 1 and 2 pneumo- 
coniosis, I2 had normal scans. Four of these pa- 
tients had peripheral defects corresponding to old 
tuberculosis or a possible pulmonary embolus, 
while the remaining 2 had reversal of flow with in- 
creased flow to the upper lobes and a decrease in 
perfusion of the lower lobes. Of the 2 patients with 
reversal of the flow, 1 was undoubtedly on the basis 
of pulmonary hypertension documented at cardiac 
catheterization; the other had no apparent cause, 
although this may be due to the fact that the patients 
were injected in an upright position. 

Two of the volunteers did not have pneumo- 
coniosis. One had severe chronic bronchitis; his 
scan showed a bilateral fissure sign with evenly 
distributed perfusion. 

From these data the authors conclude the follow- 
ing: 

1. Almost all of the perfusion defects found in pa- 
tients with simple pneumoconiosis could be explained 
on the basis of other lesions seen on the chest roent- 
genogram. Filling defects were seen in one area of 
very early conglomeration and in another with 
heavy nodular infiltration, suggesting that vascular 
obstruction may occur early in progressing preu- 
moconiosis. 

2. In complicated pneumoconiosis, nodules seen 
on the chest roentgenogram corresponded in size and 
configuration to perfusion defects on the scans. All 
but ı of the patients had physiologic evidence of an 
arteriovenous shunt but this did not correspond in 
size and probably was not the cause of the perfusion 
defect. The absence of radioactivity ın the liver and 
spleen also indicated that significant pulmonary to 
systemic shunting around the conglomerate masses 
was not present. 
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3. Bullae and compensatory emphysema may ap- 
pear on scans as areas of perfusion defect in egions 
of the lung which appear normal on the a roent. 
genogram. The scan may be a more sensitive test to 
detect these early abnormalities--Prederirb P. 
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Yano, Y., McRae, J., and Anger, H. O. Lung 


function studies usin ig short-lived **Kr and 
the Rr camera. 7. Nuclear Med. 
Nova 1970, 77,674-679. (From: Donner Lab- 
Or e P Medical Physics and Biophysic 
University of California, Berkeley, Calif.) 
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cineroentgenography, and is delineated by anima- 
tion. tec hniques. 

During the course of the meal, 10 barium spheres 
are swallowed. They pass qi uickly into the stomach. 
More food is then taken, after which 10 rods are 
swallowed. Thev do not always follow the lesser 
Curvature, the so-called “Magenstrasse” of the 
stamach. 

l'oods ingested during the course of the meal show 
Various arrangements in the stomach depend ing on 
the gastric shape, the pressure of gas in the colon and 
the time factor. Under fluoroscopy, it is noted that 
swallowed foods are not mixed in the stomach im- 
mediately, but show "layer formation,’ although 
ire Ln 








vestigated the radioactive ; gas kr?'", A method is 
presented for obtaining millicurie amounts of Rb?! 
tor both. pulmonary perfusion and the ventilation 
studies. 

To evaluate tl 
tion obtain: 
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After. 30 minutes, ra swallowed foods are moved 
in tate slight! y toward the antrum. Changes in body 
position or pressure do not contribute signific cantly to 


mixing of the stomach contents. 
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series. Diverticulum was demonstrated in 5 patients, 
hamartoma of the small bowel was identified ın 2 
patients, ileal polyp and hyperplasia of lymphoid 
tissue were found in the others. 

Abdominal pain was the initial symptom in 75 
per cent of the patients, vomiting occurred in 70 per 
cent and bleeding per rectum or blood and mucus 
in the stools was reported in 52 per cent. Constipation 
was present in 72 per cent and diarrhea in 11 per 
cent. An abdominal mass was felt in 68 per cent of 
the patients and a mass was felt in the rectum in 6 
per cent. Abdominal pain, vomiting, bleeding per 
rectum and/or blood on the examining finger and a 
palpable mass made the diagnosis obvious in more 
than two-thirds of the patients. The picture was 
not so typical in the remaining patients. Colic was 
not always an outstanding feature and blood was 
not passed per rectum until several hours after the 
onset. 

The abdomen usually showed absence of gas from 
the right side of the abdomen. Occasionally the out- 
line of an intussusception may be seen on the 
roentgenogram. Multiple fluid levels may be ob- 
served in late cases. The barium enema will outline 
the apex of intussusception as a filling defect within 
the contrast enema. Fifteen patients had undergone 
spontaneous reduction at laparotomy. 

Simple operative reduction was carried out on 140 
patients with 2 deaths—a mortality rate of 1.42 per 
cent. Operative reduction and appendectomy were 
carried out in go patients with I death—a mortality 
rate of 1.1 per cent. Resection and primary end-to- 
end anastomosis was carried out in 23 patients for 
irreducibility, gangrene, or primary tumor of the 
bowel. There were 4 deaths in this group; i.e., a 
17.39 per cent mortality rate. The over-all mortality 
in the present series was 3.4 per cent, or 10 deaths 
out of 288 patients. 

The relation of the duration of symptoms to ir- 
reducibility and mortality is discussed. The group 
in which the intussusception had.been present for 
more than 49 hours showed an increase in irreduci- 
bility and 1 death following resection and primary 
anastomosis. In the group with duration of symptoms 
of over 73 hours there were 7 cases irreducible and 
the mortality rate at surgery was 13 per cent. There 
was recurrent intussusception present in I4 Cases. 

The authors also discuss the choice in the treat- 
ment of intussusception between operation and hy- 
drostatic reduction using the barium enema. The 
choice between the 2 methods usually depends upon 
the general condition of the patient, the duration 
of the disease and the availability of a 24 hour skilled 
radiologic service. The results of operative and non- 
operative reduction are equally good as there is now 
practically no mortality for reducible intussuscep- 
tion. It is concluded that the only valid contra- 
indication to barium enema is the severity, and not 
the duration, of the child's illness. 
` The authors report the mortality for resection in 
this series to be high, 17.3 per cent. Resection and 
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primary anastomosis is the best method of treat- 
ment of irreducible intussusception, provided that 
the surgeon has extensive experience 1n bowel surg- 
ery in children.—7ames F. Martin, M.D. 


Massoup, G. E., Farac, A., Hitmy, A., Er- 
SALLAB, R., and GHANEM, M. Angiography 
of the bilharzial liver. Bull. Alex. Fac. Med., 
June, 1968, 4, 188-197. (From: Departments 
of Radiology and Surgery, Alexandria Uni- 
versity, Egypt, U. A. R.) 


Pathologically the most conspicuous finding in 
bilharzial liver is the thickening, cellularity, and 
fibrosis of the portal tracts, with, however, the 
fundamental lesion appearing to be the occlusive 
changes in the fourth order of branches of the portal 
vein. This results in a new vascular network system- 
atically along the portal tributaries, the nature of 
which has not been described in any other hepatic 
abnormality. The occlusive changes in the smaller 
branches of the portal vein, and the periductal 
plexus of the new vessels are visible on a spleno- 
portogram, which also reveals that there is no nar- 
rowing or distortion of the main portal tributaries. 

In Laennec’s cirrhosis the splenoportogram shows 
a gross reduction in the size and extent of the pörtal 
tree with displacement of its branches by zones of 
regenerating liver nodules. The newly formed vessels 
are never regularly dispersed around the main rami- 
fications and do not form a sheath around them as 
occurs in bilharziasis. 

The livers were studied in hospitalized patients by 
performing splenoportography and retrograde wedge 
venography through a catheter introduced into the 
medial cubital vein. The postmortem livers were 
studied by portal venograms and by casts of the 
hepatic veins. The postmortem studies confirm that 
the diminution of the portal venous bed is manifested 
mainly as an absence of the small fourth degree 
branching giving the picture of a so-called “Withered 
Tree.” These studies demonstrated also that roent- 
genographically the most important finding is the 
presence of an extensive network of small closely 
interlaced vessels which symmetrically surround the 
main portal tributaries simulating a mossy prolifera- 
tion around the trunk and branches of a tree. 

It is reportedly a common belief that the systemic 
hepatic venous system does not share in the process 
of bilharziasis of the liver, but the systemic veno- 
hepatograms in the present study did show marked 
tortuosity and a diminished caliber of these veins, 
together with some disturbance of the anatomic 
pattern. 

It is suggested that these observations need further 
investigation and confirmation.—Dona/d M. Monson, 
M.D. E 


DEIMER, E. Die perkutane Hepatographie. (The 
percutaneous hepatography.) Fortschr. a. d. 
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Geb. d. Röntgenstrahlen u. d. Nuklearmedizin, 
Jan., 1971, 774, 84-102. (Address: Röntgen- 
diagnostisches Institut der Universität, A- 
1090 Wien/Österreich.) 


An intraparenchymal deposit of contrast medium 
in the liver is removed rapidly by the vascular struc- 
tures. By this method it is possible to visualize the 
vessels in the liver and to obtain information regard- 
ing the architecture and dynamics of the vascula- 
ture. In addition, it is possible to demonstrate ab- 
normal lympho-dynamics and obstruction to bile 
flow. Lymphatic visualization takes place in cases 
with obstruction of the portal or hepatic venous 
system. An obstructed bile duct causes long lasting 
opacification of the proximally dilated ducts. Nor- 
mal ducts are only filled by chance and empty im- 
mediately. 

A kiretic intrahepatic injection of contrast 
material under general anesthesia was used. A spinal 
needle was introduced from the right side between 
the anterior and posterior axillary line into the 
superior anterior portion of the liver. This site of in- 
jection was chosen to be as far away from the lower 
surface as possible to avoid puncture of the portal 
vein or larger bile ducts. During withdrawal of the 
nçedle a water soluble contrast medium was injected 
over a period of 7 seconds. By this method the con- 
trast materjal is deposited over a large area resulting 
in opacification of several vessels. ; 

The different hepatic structures such as the portal 
venous system, the hepatic veins, the hepatic ar- 
teries, the bile ducts, and lymphatic vessels can be 
distinguished by their localization, shape, and caliber 
as well as by the direction and speed of contrast flow. 
Also avascular lesions can be detected as they appear 
as filling defects in the hepatogram phase. Filling of 
the lymphatic vessels, which are seen as tortuous, 
beaded structures in the hepatic parenchyma and in 
the gastroduodenal ligament indicates cirrhosis. 
However, there was no correlation between lym- 
phatic visualization and duration or stage of the 
cirrhosis. 

The value of this method was illustrated in a nor- 
mal case and in several cases with characteristic 
pathologic findings. It is considered a method of 
small risk, which makes it suitable for routine use, 
adding a new dimension to the evaluation of liver 
morphology.— Peter F. Winter, M.D. 


Diyxen, B. G., Hart, H. Cu., Imuor, J. W., 
and SLUITER, J. T. Benign haemangioma of 
the liver: the significance of selective angiog- 
raphy. Radiol. clin. et biol., 1971, 40, 50-55. 
(From: De Lichtenberg Hospital, Amers- 
foort, The Netherlands.) 


This isa single case report discussing the angio- 
graphic appearance of a hemangioma of the liver. 

The case illustrates the typical appearance which 
is well known.—George L. Sackett, Fr., M.D. 
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GLENN, FRANK. Obstruction of the common 
bile duct. Surg., Gynec. ES Obst., Jan., 1971, 
132, 25-35. (From: The New York Hospital 
and Cornell Medical Center, New York, 
NX, 


The normal anatomy and physiology of the biliary 
tract are described. The pathologic physiology of 
biliary pain and jaundice is then considered, fol- 
lowed by a brief statement of general principles 
in biliary surgery. 

The clinical manifestations and surgical manage- 
ment of biliary calculi, stricture, and carcinoma are 
discussed in greater detail, including some case 
presentations. 

There is also a review of congenital anomalies, 
Caroli’s disease (diffuse intrahepatic ductal dilata- 
tion), Echinococcus cysts, and iatrogenic injury.— 
Mark D. Reiss, M.D. 


AAGENAES, ØYSTEIN, SIGSTAD, HELGE, and 
Bjgrn-Hansen, Racnar. Lymphoedema in 
hereditary recurrent cholestasis from birth. 
Arch. Dis. Childhood, Oct., 1970, 45, 690-695. 
(Address: Dr. ®. Aagenaes, Department of 
Paediatrics, University Hospital, Rikshospi- 
talet, Oslo, Norway.) 


The authors report an inherited disorder charac- 
terized by a combination of lymphedema, and intra- 
hepatit cholestasis in a Norwegian family. The 
cholestasis was always recognized shortly after 
birth. The jaundice persisted from ı year to more 
than 7 years. During the cholestatic period, all 
patients had hepatomegaly, abnormal liver function, 
and a severe malabsorption picture. 

Liver biopsy during infancy showed giant cell 
transformation and intrahepatic cholestasis with 
slight increase of connective tissue in the periportal 
tracts and around the central veins. The adult cases 
showed an intracanalicular cholestasis during the 
jaundiced periods and a variable degree of increase 
in connective tissue. Signs of portal hypertension 
were absent. Some children had slight pedal edema, 
in the preschool years, and all had somewhat thick, 
stout legs at this age with slowly progressive edema 
throughout the school years. The edema may be re- 
lieved by elevation of the legs periodically or by 
diuretics. Recurrent episodes of cholestasis have not 
affected the tendency to edema; in fact, some pa- 
tients have thought that the edema improved in the 
cholestatic phases. Some have had a tendency to 
lymphangitis. 

The lymph vessels in the lower extremities have 
been investigated in 3 adults and 3 children, includ- 
ing complete lymphangiography of one leg in the 
adults, and the oldest child. The Patent Blue in- 
jected for visualization of the lymphatics tended to 
show an abnormal intradermal spread. The lymph- 
angiograms were abnormal in all cases examined, 
with abnormal filling of numerous collateral path- 
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ways; dermal backflow delayed clearing of the con- 
trast at 24 hours. One 8 year old girl showed a re- 
duced number of lymphatics in the calf and thigh, 
but otherwise the study was normal. No abnormality 
of the thoracic duct or the intraabdominal lym- 
phatics was demonstrated. 

The evidence suggests that the lvmph vessel 


1! 
pathology is congenital in origin and is the cause of 


the edema. 
No chromosomal abnormalities have been found. 
B Martin, MD 
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adequate visualization of the collecting systems was 
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This was usually seen best in the early roentgeno- 
grams and visualization was sometimes evident in 1 
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thrombosis, urinary obstruction or inflammatory 
process. Changes in the vicinity of the transplanted 
kidney such as displacement and dilatation of the 
arteria circumflexa ilei profunda or a blush of granula- 
tion tissue in the new bed of the transplant, are 
considered as reliable findings of rejection. 
Complications due to immuno-suppressive ther- 
apy are discussed insofar as they are significant in 
roentgenologic diagnosis.— Peter F. Winter, M.D. 


DorNreLD, Lesu, Leckv, James W., and 
PETER, JAMES B. Polyarteritis and intrarenal 
renal artery aneurysms. 7.4.M.A4., March 
22, 1971, 275, 1950-1952. (Address: Dr. J. B. 
Peter, Department of Medicine, UCLA 
School of Medicine, Los Angeles, Calif. 
90024.) 

The diagnosis of polyarteritis nodosa may be 
difficult to establish in the work-up of a patient with a 
multi-system disorder. Polyarteritis involves the 
kidney in 80 per cent of autopsy-proved cases and 
for this reason renal biopsy has been one of the 
diagnostic procedures commonly performed. Be- 
cause of the associated hypertension and azotemia in 
these patients, however, the risk of renal biopsy is 
increased, and an alternative method of establishing 
the diagnosis would be extremely valuable. 

Renal arteriography has been previously reported 
to show multiple small eccentric aneurysms of the 
distal segmental, interlobar, and arcuate arteries. 
The pathogenesis of these is related to fibrinoid 
necrosis which weakens layers of the arterial wall 
during the acute phase. Other changes which may 
occur during the course of the disease include in- 
traparenchymal and subcapsular renal hemorrhage, 
as well as thrombosis leading to ischemia, infarction 
and scarring. 

The authors report 3 additional cases studied at 
UCLA tc illustrate these features. In their previous 
experience with renal arteriography (300 cases) the 
only other patient showing similar intrarenal 
aneurysms had fibromuscular dysplasia of the main 
renal artery. They feel, therefore, that in the absence 
of large vessel disease, the arteriographic findings are 
specific for polyarteritis.—R. H. Troupin, M.D. 


BLooD AND LYMPH SYSTEM ` 


FALLAT, Ropert J., PoweLL, Marcom R., 
YOUKER, James E. and NaDeL, Jay A. 
Pulmonary deposition and clearance of ?"[. 
labeled oil after lymphography in man: cor- 
relation with lung function. Radiology, Dec., 
1970, 97, 511—520. (From: Cardiovascular 
Research Institute, Department of Radiol- 
ogy, and the Nuclear Medicine Section, 
University of California San Francisco Med. 
ical Center, San Francisco, Calif.) 
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Lymphography is a well-established radiographic 
diagnostic procedure for investigating the spread of 
certain malignancles. Further, the therapeutic in- 
jection of radioiodinated oil into the lymphatic chan- 
nels has been proposed. 

The secondary pulmonary embolism by the oily 
agents, and the possible complications attendant to 
this, form the basis for presentation. Five patients 
who had intralymphatic injections of ethiodol labeled 
with I?! were studied. 

The authors believe that they can: (a) characterize 
the distribution and clearance of oily emboli in the 
lung; (b) relate the changes in pulmonary function 
to the quantity of oil in the lung; and (c) estimate 
the radiation hazard to the lung from isotope-labeled 
oil. 

The distribution patterns of accumulated radio- 
activity within the lungs of all 5 patients were ob- 
tained by the rectilinear scanner or scintillation 
camera examinations. These were begun within 3 to 
24 hours of the injection of the radioiodinated oil, 
and repeated every 1 to 2 days for the first week, and 
at longer intervals thereafter for as long as 19 days. 
Because of the obvious similarities between the oil 
embolism and pulmonary perfusion study with P% 
MAA, the latter was done on 2 of the 5 patients after 
their lungs had cleared the ethiodol PY, 

Assuming the total counts of 19! MAA in the lungs 
proportional to the total quantity injected, the 
amount of ethiodol I5! (in millicuries) was calculated 
by the formula: 


mc 1131 injected 
counts I!5! MAA 


An estimation of the total body retention was done 
serially in 3 of the 5 patients by means of a 3 inch 
crystal detector with a straight bore collimator po- 
sitioned I meter from midbody of the standing pa- 
tient. Prior to lymphography, and on the same serial 
schedule as the scanner and camera examinations, 
vital capacity, timed vital capacity, and maximal 
flow rates were determined spirometrically. By ple- 
thysmography, total lung capacity and airway resis- 
tance were also measured. Simultaneously, single- 
breath carbon monoxide diffusing capacity and neon- 
dilution total-lung capacity were ascertained. 

The accumulated information revealed that fol- 
lowing lymphography with ethiodol I2! radioactivity 
could be detected in the lungs of all patients. This 
was maximal within 24 hours, and 40 per cent or 
more of the injected dose was present in the lungs of 
3 patients. The difference of the embolized oil mim- 
icked that of J4! MAA, but there was one difference. 
The upper lung fields contained a smaller fraction 
of the embolized oil than I! MAA for the first 5 days 
postinjection. Thereafter this seemed to change, and 
the upper lung fields cleared the oil less rapidly than 
did the rest of the lung. Actually, clearance of the 
radioiodinated oil was slow in all 5 patients, and 
varied from one to another. The half-life of IA, in 
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the lungs, was determined after it had reached a 
maximum on Day 1, and varied from $.2 to 12.6 days. 
There was definite impairment in pulmonary func- 
tion in all patients but it was not marked. This was 
primarily reflected as a decrease in CO diffusing ca- 
pacity in all patients. Further, this was biphasic in 1 
patient occurring first when the concentration of oil 
in the lungs was maximal and again on the 19th day 
when only a small percentage (16.5 per cent) of the 
oil remained in the lungs. This was not so obvious in 
the other 4 patients, but variations did occur which 
indicate that there may be some other mechanism 
besides the physical presence of the oil to explain the 
decrease in diffusing capacity. Using the minimum 
parameters of so per cent of the injected oil embo- 
lizing to the lungs and an effective half-life of 3 days, 
the authors have calculated a radiation dose to the 
lung of 34 rads/mc of IM injected into the lympha- 
tics. They also point out that the capillary endothe- 
lium, which is the most radiosensitive tissue in the 
lung, would receive the greatest exposure. 

This study has revealed some very significant facts 
which should be of interest to those performing lym- 
phography. Some of the causative mechanisms, es- 
pecially relating to decreased diffusing capacity, 
must yet be determined.—F. C. Petty, M.D. 


RADIATION THERAPY 


FURNIVAL, ISOBEL G., STEWART, HELEN J., 
WEDDELL J. M., Dover, P., Grave te, I. H., 
Evans, K. T., and Forrest, A. P. M. Ac- 
curacy of screening methods for the diagnosis 
of breast disease. Brit, M. F., Nov., 1970, 4, 
461-463. (Address: Isobel G. Furnival, M. B., 
Clinical Research Assistant, Welsh Na- 
tional School of Medicine, Cardiff, Wales.) 


As mass screening techniques for the early diagno- 
sis of carcinoma of the breast, clinical examination, 
thermography and 7o mm. mammography were per- 
formed in 891 patients—414 symptomatic and 477 
asymptomatic. 

The results of this survey indicated that the di- 
agnostic accuracy of thermography and 7o mm. 
mammography does not approach that of the clin- 
ical examination in patients with symptomatic breast 
disease. While, one clinician correctly diagnosed mal- 
ignant disease in 82 per cent of women with breast 
complaints, the best possible accuracy, as represented 
by the highest individual accuracy when 3 radiolo- 
gists independently surveyed the films, was only 53 
per cent for thermography and 61 per cent for 70 
mm. mammography. 

It is considered a dangerous policy to use ther- 
mography or 70 mm. mammography as isolated 
screening procedures for breast cancer.—4. Franklin 
Turner, M.D. 


JELLIFFE, A. M., MiLLeTT, Yvonne L., Mar- 
ston, J. A. P., Bennett, M. H., FARRER- 
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Brown, G., KeNDaLL, B., and KELLING, 
D.H.Laparotomy and splenectomy as routine 
investigations in the staging of Hodgkin's 
disease before treatment. Clin. Radiol., Oct., 
1970, 27, 439-445. (From: Departments of 
Radiotherapy, Surgery, Pathology, Radi- 
odiagnosts and Nuclear Medicine, Middlesex 
Hospital, London, W.1, and Mount Vernon 
Hospital, Northwood, Middlesex, England. 
Based on material reported by the Working 
Party of the Clinical Cancertherapy Cooper- 
erative Group, February, 1970.) 


Twenty-two patients with Hodgkin’s disease in 
whom laparotomy, splenectomy, abdominal lymph 
node biopsy and open liver biopsy have been per- 
formed during routine investigation are reported. 
The extent of the disease so revealed was compared 
with the extent of the disease thought to be present 
before laparotomy as determined by clinical, radio- 
logic, isotopic and biochemical investigations. 

It can be concluded that the lymphangiogram is 
a valuable but not infallible diagnostic method. 
Grossly abnormal lymph nodes were always con- 
firmed at laparotomy. Of 11 negative lymphangio- 
grams only 1 proved to be incorrectly diagnosed. In 
12 patients there was no correlation of splenic in- 
volvement preoperatively and postoperatively. It 
would seem that it is impossible to make a definite 
diagnosis of either a normal or abnormal spleen with- 
out performing a splenectomy. Liver involvement is 
impossible to diagnose otherwise than by direct 
study. 

On the basis of this detailed investigation the 
authors feel that in the near future laparotomy, 
splenectomy, abdominal lymph node biopsy and liver 
biopsy will be generally accepted as essential routine 
procedures before attempting to cure patients with 
Hodgkin’s disease using radical radiotherapy.—S. A. 
Kaufman, M.D. 


Kyıe, Roserr A., PIERRE, RoBERT V., and 
Bayrp, Epwin D. Multiple myeloma and 
acute myelomonocytic leukemia: report of 
four cases possibly related to melphalan. 
New England Y. Med., Nov., 1970, 283, 1121- 
1125. (From: Division of Internal Medicine 
and Hematology and Department of Clinical 
Pathology, Mayo Clinic and Mayo Founda- 
tion, Rochester, Minn.) 


This is a report of 4 cases who received melphalan 
for a prolonged time and developed acute myelo- 
monocytic leukemia. Myelomonocytic leukemia is 
used here as a designation for acute leukemia that 
involves more than one marrow cell line. 

Three patients were being treated for typical mul- 
tiple myeloma (30, 33 and 44 months) and the fourth 
for systemic amyloidosis (5 years). 
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fluid and cardiac position. Y. Nuclear Med., 
Jan., 1971, 72, 2-4. (From: St. Mary’s Hos- 
pital and Claire Zellerbach Saroni Tumor In- 
stitute, Mt. Zion Hospital and Medical Cen- 
ter, San Francisco, Calif.) 


With the dual probe rectilinear scanner, one lung 
is scanned in the dependent position, while the other 
is scanned in the nondependent position. 

The appearance of the lungs in patients with free 
pleural fluid and/or an enlarged heart using the lower 
probe on the side with effusion is compared to that 
using the upper detector for the scan. The changes 
that occur in the lateral decubitus roentgenograms 
document the shift in the position of the apex of the 
heart from a 3 cm. to a I cm. separation from the 
left lateral chest wall in the right and left lateral de- 
cubitus position, respectively. 

The cardiac impression was greatly accentuated 
secondary to displacement of a left lower lobe activ- 
ity in the dependent lateral decubitus scan. 

The pattern obtained with pleural fluid in the de- 
pendent position was one of diminished activity in 
the lower lobes and along the fissures, and correlated 
well with the roentgenographic appearance of free 
fluid. In the dependent position, the fluid insinuated 
itself between the lobes and separated them. The sep- 
aration along the major and minor fissures could be 
clearly delineated. 

When scanning patients for a clinically suspected 
embolism, it is important not to confuse the patterns 
of free fluids with those of perfusion defects. The dif- 
ferentiation between free fluid and embolism can be 
made by rescanning the lung in question in the non- 
dependent position —H. William Strauss, Major, 
USAF, MC 


Zook, ELvIN G., BoLIVAR, Juan C., and Ep. 
STEIN, LEONARD I. The value of scintiscans in 
the diagnosis of splenic abscess. Surg., Gynec. 
ES Obst., Dec., 1970, 731, 1125-1129. (From: 
Department of Surgery, Indiana University 
Medical Center and the West Tenth Street 
Veterans Administration Hospital, Indianap- 
olis, Ind.) 


Since splenic abscesses are infrequent, the possi- 
bility is often not considered in the differential di- 
agnosis of left sided abdominal or low chest pain com- 
bined with evidence of infection. 
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Three cases are reported. 

In 2 patients splenic scanning had been used as 
one of the methods of diagnosis, and showed an area 
of decreased uptake at the sites of the abscesses. 
These 2 patients were explored; splenectomy was 
performed and the patients recovered. 

In a third case, in whom scanning had not been 
done, and the diagnosis was not established before 
surgery, the abscess ruptured at the time of explor- 
atory laparotomy; generalized peritonitis and death 
followed.—Lois Cowan Collins, M.D. 


SIGEL, Rıcharn M., Becker, Davip V., and 
Hour ey, James R. Evaluation of spleen size 
during routine liver imaging with *™Tc and 
the scintillation camera. 7. Nuclear Med., 
Nov., 1970, 77, 689-692. (From: The New 
York Hospital-Cornell Medical Center, New 
York, N. Y.) 


A screening test to evaluate the spleen size was 
derived from the vertical height of the spleen as seen 
in the posterior view of technetium ggm sulfur col- 
loid liver and spleen scintillation camera image. 

The reproducibility of the spleen images was eval- 
uated using: (1) a grid source of various distances 
from the face of the detector; (2) a spleen phantom; 
(3) field uniformity determination; and (4) various 
intensity settings. The maximum error was a 1.0 
cm. overestimation in splenic height. 

The consecutive liver and spleen images in 316 
patients were studied for spleen size. The estimated 
height of the spleen ranged from 6 to 26 cm., with a 
mode of 11 cm., and a mean of 11.9 cm. 

There were 24 patients who had no evidence of 
hepatic or splenic disease. The spleen height in these 
patients ranged from 8 to 14 cm. with a mean of 10.6, 
plus or minus 1.7 cm. Spleen height alone was selected 
as an index of spleen size because it is the simplest 
possible measurement. 

A good correlation between spleen height on ab- 
dominal roentgenograms and spleen weight had been 
previously described. 

A spleen height of 6 to 14 cm. is considered normal 
that of 15 to 18 cm. as increased and that of 19 cm 
or greater as markedly increased, corresponding to 
a normal, enlarged and markedly enlarged spleen 
size, respectively, as categorized on the basis of scin- 
tillation camera images.—H. William Strauss, Major, 
USAF, MC 
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KODAK RP/M X-OMAT Medical 
X-ray film for Mammography is 
an extra fine grain, high-contrast 
film designed for radiography 
of the breast. Note in this illustra- 
tion that RP/M provides excel- 
lent radiographic detail. 
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A three billion dollar name in quality products. 
Siremobil 2: Sh arp radiography. Versatile fluoroscopy. — —- . 
Ina highly maneuverable mobile unit. 


Siremobil 2 is a mobile radiography/ contrast in the television fluoroscopic image. 
fluoroscopy unit uniquely suited for emergency There are two other Siremobil 2 features 
case diagnosis, surgery and orthopedics. not found in other mobile units. First, a 

It is extremely compact and weighs only semi-transparent primary diaphragm prevents 
418 ibs. making it especially convenient for excessive brightness in peripheral areas with 
use at operating tables and in emergency case consequent reduction of television-image con 
work. Precision balancing makes it easy to move. trast. Second, an automatic dose rate regulate 

With its two-pulse generator, it has an (ADR) automatically compensates for variatior 
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It all starts with the generator 


Only CGR offers truly constant 
potential generators. The CPG 














Film changers 


Roll film in, 14” x 14” cut film 
out. 














New Renotec Kit 





Fluoroline” 80 mobile magazine multiple film viewer 


Over one hundred examinations a 
day, and more on the way. How 
can you control the demands of 
increasingly greater volume 


without turning your day into night? 


The Fluoroline* 80 is one way 
radiologists reduce required 
viewing time by as much as 5055. 


It permits complete film handling 
by technologists; concentrated 
diagnosis by radiologists. The 
mobile magazine has a capacity of 
eighty 14 x 17 films on ten 
continuous display panels. Permits 
the viewing of eight or more films 
simultaneously. An optional high 
intensity spotlight enhances detail 
presentation whenever required. 


Fluoroline 80 mobile viewers, 
rear-loading in-wall and front- 
loading free-standing, are all you 
need to organize your department 
from film processing through 
interpretation. Other GE 

viewers complement the 
Fluoroline 80 in providing an 
efficient organization for 
interpreting greater numbers of 
radiographic examinations. 

A choice of models and 
combinations allows you to shape 
a system based on your 
requirements. 


General Electric 
Medical Systems, Milwaukee, 
Toronto, Liege. 





Here are the four question 
before buying a rectilinea 





Does the control panel follow the set-up sequence 

in a logical left to right pattern? 
GRAPHIC” does, and the detector head has a 
built-in rate meter to make positioning easier and 
more accurate. It’s obviously designed with the 
user in mind. 






Does it offer a choice of digital mode scanning or 
@ selectable fixed levels of film density, contrast 
enhancement and background erase? 
GRAPHIC” does, plus scan speeds of 10 to 750 
cm/min. and a dual position 14" x 17" film cassette. 
This allows you to scan 17" across the chest or 
lengthwise along the body. Graphic has a wide range 
of capabilities. 


Is there a collimator locking system to make changing or 
e removing collimators easier and guard against dropping? 
GRAPHIC” has one. It was designed with patient and 
operator safety in mind. A remote handset with a deadman 
switch positions the detector head while protecting against 
accidental movement. 


A Is the manufacturer a full line supplier? Abbott 

@ Laboratories is the first and only full-line supplier of 
nuclear instruments and radio-pharmaceuticals. Our continuing 
interest in your business assures you of prompt, reliable 
servicing of all your needs. 


Before you buy a rectilinear scanner, ask your Abbott 
Radio-Pharmaceutical Representative about the GRAPHIC”. 


GRAPHIC cJ 














Introducing the 
only spot film device 
that loads from both 
top and front. 








We wonder why 
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MEDICINE 
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Edited by William H. Blahd, Chief, Nu- 
clear Medicine Service, Wadsworth General 


Hospital, Veterans Administration, Los An- 


ALO Arato Or a nA o meo A Mol ©) 





NOW AVAILABLE — 


CONSOLIDATED 
INDICES 


VOLUME VII 


embracing 


The American Journal of 
Roentgenology, Radium Therapy 
and Nuclear Medicine 
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Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 


Pertinent information you sometimes desperately need Is too often 
‘in the Journal issue you cannot find. Single coples have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal Into semi-annual or annual volumes 
-then your reference source is always complete, organized and 
instantly at your service, We cali them ‘Vigilant Volumes'”; they 
YAMATO MODEL Vil so carefully store and provide on instant notice so much knowl- 


l edge of Umely value. 
with Portable Stand 
journal publishers is but $5.96 per volume, permanently hard bound 
65 k.V.p. 20mA 5 sec. in washable buckram, gold embossed with period dates, Journal 
55 k.V.p. 3mA 2min. name and special insignia—plus your name stamped in gold leaf. 
'Yigllant Volumes" are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 50€ per volume for 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders ef All Journals) 
4440 W. Roosevelt Rd. 
Chicago, [ilineis 60824 





The cost per "Vigilant Volume," by official commission from the 





HIDA ELECTRIC APPARATUS INDUSTRIAL CO.,LTD. 


14-8, 2-chome, Yushima, Bunkyo-ku, Tokyo, Japan 
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AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$2.50 per copy-—applies to all Issues——no quantity discount. 


. Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD ® ILLINOIS 
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rial, giving overall protection and more even weight dis- 
tribution. They know that only Mavig makes a special 
procedures model for both front and back protection. 
And they know that only Mavig offers three kinds of 
closures: snaps, velcrc and the new string type. 


But what they don't know is that Mavig aprons are now 
distributed by Keuffel & Esser X-Ray, Inc. And that you 
can now get just the Mavig apron you need by ordering 
direct from your dealer. or by calling us. Keuffel & Esser 
X-Ray, Inc., 20 Whippany Road, Morristown, New Jersey 
07960. 201 285-5304. 


Spread the word. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 
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Picker, the pioneer in 





diagnostic ultrasound, now 





offers 3 simple ways 


to learn more about it. 


? 


First, our credentials 
We have pioneered the devétopment of 
practical, clinical ultrasound equipment 


ey country. In fact, we have had 10 
yeas of clinical experience bridging 
this field’s transition from conception 
to early maturity. We have worked—and 
continue to work—with virtually all of 
the leading ultrasound specialists. And 
we continue to work with those leaders 
in the development of fruitful new 
applications. As it stands now, 
ultrasound is being used as a routine 
diagnostic tool in hundreds of 
institutions and more ultrasound scans 
are being made with Picker scanners 
than with all other scanners combined. 


The 3 simple ways to learn more 

1. Send for our comprehensive 
literature package providing a wealth 
of useful background information. 

2. Attend one of our workshop sessions 
in your area. 

3. Request a demonstration at your 
institution. Our trained field specialists 
will be pleased to bring our equipment 
to you for demonstration purposes. No 
obligation of any kind, of course. 


Finally, 3 quick admonitions 

When you’re ready to choose 
ultrasound equipment: 

1. Assure yourself of local service. 
(Picker has the most extensive service 


network of anyone in this field. By far.) 
2. Assure yourself of expandable, 
upgradable, improvable equipment free 
from the hazards of obsolescence. 
(Picker equipment meets these 
specifications.) 

3. Assure yourself of equipment 


mobility. 


Now to learn more: contact your local 
Picker representative, or complete the 
coupon below, or write to Dept. A, 
Picker Electronics, Inc., 601 South 
Bowen Street, Longmont, Colorado 


- 80501. 
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Dept. A 4 
Picker Electronics, Inc. 

601 South Bowen Street 

Longmont, Colorado 80501 


C] Please send your comprehensive litera- 
ture package. 

[|]! would appreciate information on your 
workshop sessions. 

[ |! am interested in an on-site demonstra- 
tion. 
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Manuscripts offered for publication and other correspondence relating to the editorial management and 
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Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
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THE VALUE OF RADIOISOTOPE SCANNING IN THE 
INVESTIGATION OF SUSPECTED CARCINOMA 
OF THE PANCREAS* 


By P. G. HESLIP, M.D., and T. R. OVERTON, Pu.D. 


EDMONTON, ALBERTA, CANADA - 


URING the past 2 years we have 

studied dual radioisotope subtraction 
techniques for visualization of the pancreas. 
A gamma-ray camera and multiparameter 
analyzer equipped with digital magnetic 
tape were used for scan data acquisition 
and storage. 

Image subtraction was carried out di- 
rectly following a scanning procedure, us- 
ing the 1,600 channel multiparameter 
analyzer and a cassette type magnetic tape 
recorder, thus providing an “immediate 
subtraction” image. Subsequently, a large 
scale digital computer was used for data 
smoothing, normalization and subtraction 
and for statistical evaluation of the image 
subtraction technique. 

A detailed account of the experimental 
and analytic methods employed in this 
study will be reported elsewhere.! In the 
course of this investigation, 150 patients 
were examined and 160 pancreas scans ob- 
tained. Final diagnoses are available for 
23 patients who presented with obstruc- 
tive jaundice unassociated with biliary colic 
(17 patients), or with other symptoms sug- 


gestive of pancreatic malignancy (6 pa- 
tients). The correlation of final diagnosis 
and scan interpretation for these 23 pa- 
tients is presented in this paper. Several 
selected cases are illustrated to demon- 
strate the techniques used and types of 
scan images obtained. 

Many cases presumed to have pan- 
creatic malignancy on the basis of radio- 
logic, clinical and scan evidence are not 
included in this series as pathologic cor- 
roboration was not available. 


MATERIAL 
A. CARCINOMA OF THE PANCREAS 


Eight patients who presented with ob- 
structive jaundice were subsequently 
proven to have carcinoma of the pancreas. 
The pancreas scan was abnormal in all 8 
cases. Five scan images showed localized 
detects (e.g. Case 1 and 11) and 3 showed 
generalized decreased and irregular radio- 
isotope uptake (e.g. Case 111). 

Case 1. A 67 year old male investigated for 
cervical lymphadenopathy proven to be met- 


* From the Dr. W. W. Cross Cancer Institute and Division of Biomedical Engineering, Faculty of Medicine, University of Alberta, 


Edmonton, Alberta, Canada. 
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astatic anaplastic carcinoma showed no pri- 
mary lesion on complete respiratory, gastro- 
intestinal and renal investigation. 

A pancreas scan (Fig. I) was abnormal show- 
ing decreased and irregular radiotsotope con- 
centration in the head of the pancreas. A car- 
cinoma of the cecum was suspected and a lower 
abdominal laparotomy performed, but no ab- 
normality was found. The patient became 
jaundiced 4 months after the pancreas scanning 
and a percutaneous transhepatic cholangiogram 
in association with hypotonic duodenography 
suggested neoplastic involvement of the distal 
choledochus. At laparotomy carcinoma of the 
head of the pancreas was found. 


Case 11. A 49 year old male was investigated 
for vague upper abdominal pain and the gradual 
onset of obstructive jaundice and ascites. A 
routine upper gastrointestinal series was normal 
but a pancreas scan (Fig. 2) revealed widening 
of the porta hepatis in direct continuity with a 
losalized area of decreased radioisotope con- 
centration along the superior aspect of the head 
of the pancreas. The remaining pancreatic tis- 
sue showed relatively normal uptake of radio- 
isotope. Abdominal laparotomy revealed car- 
cinomatosis and ascites with extensive involve- 
ment of the porta hepatis and bile duct by car- 
cinoma which also extended into the head of the 
pancreas. It was not determined with certainty 
whether the primary lesion arose in the com- 
mon bile duct or in the head of the pancreas. 


Case 11. An 80 year old female developed 
abdominal pain. A duodenal ulcer was diag- 
nosed, although no abnormality was found in 
the upper gastrointestinal series. The patient 
presented 6 weeks later with jaundice and 
fatigue. 

An upper gastrointestinal series showed mu- 
cosal irregularity and rigidity in the postbulbar 
duodenum. 

A pancreas scan (Fig. 3) demonstrated de- 
creased and irregular uptake of radioisotope 
suggestive of extensive neoplastic disease cr 
severe pancreatitis. 

Laparotomy revealed a large carcinoma of 
the head of the pancreas. 


B. CARCINOMA OF THE AMPULLA OF VATER, 
BILE DUCTS AND GALLBLADDER 


Three patients presented with obstruc- 


tive jaundice and with clinical symptoms 
suggestive of carcinoma of the pancreas. 


P. G. Heslip and T. R. Overton 
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In all cases the pancreas scan was normal 
in appearance. 


Case Iv. A 74 year old male had a 3 week 
history of painless jaundice associated with 
moderate anorexia and weight loss. 

The pancreas scan (Fig. 4) was considered 
completely normal. Percutaneous transhepatic 
cholangiography combined with selective hypo- 
tonic duodenography demonstrated a small 
mass in the region of the ampulla, felt to repre- 
sent a small ampullary carcınoma. At laparot- 
omy a2 cm. carcinoma of the ampulla of Vater 
was found. 


Case v. A 58 year old male developed mal- 
aise, nausea and painless jaundice over several 
weeks. 

Upper gastrointestinal examination showed 
evidence of extrinsic pressure on the duodenum 
without direct invasion of the duodenal mucosa 
and a pancreas scan (Fig. 5) was normal. At 
laparotomy a large adenocarcinoma of the bile 
ducts without involvement of the pancreas was 


found. 


Case v1. A 72 year old female presented with 
vague right upper quadrant pain and progres- 
sive jaundice of 6 months' duration. 

Routine gastrointestinal roentgenograms 
were normal but a percutaneous transhepatic 
cholangiogram revealed uniform dilatation of 
the ductal system up to the middle segment of 
the common duct where complete obstruction 
was encountered. 

A pancreas scan (Fig. 6) showed no abnor- 
mality. 

Laparotomy revealed inoperable carcinoma 
of the gallbladder with involvement of the ex- 
trahepatic biliary system but without involve- 
ment of the pancreas. 


C. SERUM HEPATITIS 


Case vit. A 67 year old male was admitted 
for investigation of painless obstructive jaun- 
dice of 2 weeks’ duration. 

A routine upper gastrointestinal series sug- 
gested carcinoma of the head of the pancreas 
but a pancreas scan appeared normal. Selective 
hypotonic duodenography was then performed 
and showed no abnormality. 

The patient gave a vague history of "needles" 
for an illness several months previously. His 
SGOT was 2,100 units on admission. He was 
treated conservatively and his elevated bi- 
lirubin and SGOT resolved spontaneously over 
3 weeks. The patient was discharged with a 
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DISCUSSION 


Abnormal pancreas scans were obtained 
In 14 patients with proven carcinoma of the 
pancreas. Unfortunately, the scan ap- 
pearance with carcinoma is not completely 
diagnostic, since chronic pancreatitis can 
produce the same type of scan abnormal- 


/ / 


(b) Increased blood supply to the pan- 
creas related to decreased hepatic 
blood flow in obstructive jaundice is 
also possible, again providing more 
radioisotope to the pancreas. 


It has been shown experimentally that 
only about 7.5 per cent of hepatic uptake 
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EVALUATION OF CORRECTIVE SURGERY FOR 
PANCREATITIS BY SE” SELENOMETHIONINE 
PANCREATIC IMAGING* 


A CASE REPORT 


By S. BOYD EATON, Jr., M.D. + A. EVERETTE JAMES, Jr., M.D. $ 
MAJIC S. POTSAID, M.D.,$ and GEORGE L. NARDI, M.D.| 


BOSTON, MASSACHUSETTS 


HE use of pancreatic scintigraphy as a 
method for detecting pathology such as 
carcinoma, pseudocyst, and pancreatitis 
has been thoroughly described. While there 
is some disagreement as to the over-all 
value of this procedure, many authors! 7 
have endorsed it, with varying reservations, 
as a useful addition to the armamentarium 
available for investigation of a diagnosti- 
cally refractory organ. Not so widely ap- 
preciated is the potential value of Se” 
selenomethionine imaging as a means of 
documenting the return of pancreatic func- 
tion to normal after an attack of acute pan- 
creatitis or after corrective surgery for 
chronic pancreatitis. 
This report describes a case in which the 
feasibility of such employment is demon- 
strated. 


REPORT OF A CASE 


A 40 year old Caucasian female presented 
with a 5 year history of intermittent upper 
abdominal pain. The initial attack had been of 
intense severity, but subsequent episodes had 
been rather minor until about 8 months prior to 
her admission. Thereafter, episodes of severe 
mid-epigastric discomfort with radiation to the 
back had occurred with increasing frequency. 
There was no history of nausea, vomiting, 
weight loss, fever, icterus, dark urine or light- 
colored stools. Although the patient drank 
moderately she was not considered an alcoholic. 

Physical examination revealed minimal epi- 
gastric tenderness, but was otherwise negative. 
The serum bilirubin, alkaline phosphatase and 


fasting blood sugar values were all normal as 
were oral cholecystography and an upper 
gastrointestinal barium examination, but after 
administration of Se” selenomethionine there 
was almost no identifiable accumulation of 
radioactivity by the pancreas (Fig. 1). In con- 
junction with the other findings this was-taken 
to indicate pancreatitis and an evocative mor- 
phine prostigmine test® was performed. Base- 
line serum values for amylase and lipase were 14 
Russell units and 1.2 cc., respectively. After 
parenteral administration of morphine (10 mg.) 
and prostigmine (1 mg.) the serum amylase rose 
to 68 Russell units and the lipase to 5.16 cc. 
During the test the patient experienced ab- 
dominal discomfort which duplicated her clin- 
ical symptoms. These results were considered 
clearly positive. 

The patient was discharged with the diagno- 
sis of chronic relapsing pancreatitis and treated 
medically with a low fat diet and anticholiner- 
gics. During the succeeding 6 months her 
symptoms continued. She experienced increas- 
ing epigastric discomfort which was exacerbated 
by alcohol. Accordingly she was re-admitted for 
attempted surgical amelioration. At celiotomy 
the pancreas was swollen and indurated and an 
intraoperative pancreatogram revealed filling of 
the secondary radicals, suggesting pancreatitis 
and low grade pancreatic ductal obstruction. A 
sphincterotomy and sphincteroplasty were 
therefore performed. A periampullary biopsy 
taken at this time was interpreted as showing 
fibrosis and chronic inflammation. 

The postoperative course was uneventful, 
but a pancreatic scintigram obtained 2 weeks 
after operation showed little change from the 
preoperative study. During the succeeding 


* From the Departments of Radiology and Surgery, Harvard Medical School and the Departments of Radiology and Surgery, 
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i Chief Resident and Harvard Teaching Fellow in Radiology. Present Address: Department of Radiology, Johns Hopkins Medical 


School. Advanced Academic Fellow, James Picker Foundation. 


§ Director, Nuclear Medicine and Research, and Associate Radiologist, Massachusetts General Hospital; Assistant Clinical Pro- 


fessor of Radiology, Harvard Medical School. 


E Clinical Associate Professor of Surgery, Harvard Medical School and Visiting Surgeon, Massachusetts General Hospital. 
678 





650 





‘ic. 2. Essentially normal accumulation of Se? 


inactive in protein synthesis, and areas of 
o s , 1 

such involvement will be permanently de- 
void of significant Se? selenomethionine up- 
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selenomethionine by the pancreas. 


McCarthy and Brown? reported 3 pa- 
tients in whom pancreatic scans were nor- 
mal after recoverv trom acute pancreatitis, 








take. Acute pancreatitis, on the other hand, 
can transiently, but almost totally, inhibit 
pancreatic enzyme production even when 
no irreversible damage to the gland has 


but-the-patrent described in this report is, 
to the authors’ knowledge, the first in 
whom pancreatic imaging returned to nor- 





mal after well documented-ehronie-rekaps- 
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liG. 3. Selected scintiphotograms showing the passage of Tc?9 (administered into the right atrium) through 
the cardiovascular system of a normal subject (J.J.) in the left anterior oblique position: (4) 2-4 seconds; 
(B) 4-6 seconds; (C) 6-8 seconds; (D) 10-12 seconds. The study was repeated in the anterior position: (Æ) 
2—4 seconds; (F) 4-6 seconds; (G) 6-8 seconds; (H) 8-10 seconds. 


activity through the heart and lungs. and aorta are shown in Figure 5, A-F. The 
Selected Calcomp plots for areas represent- sharpness of the bolus in its passage 
ing the passage of radioactivity through through these areas is well demonstrated, 
the right atrium, right ventricle, pulmo- with an indication of the recirculation of 
nary outflow tract, left lung, left ventricle the radioisotope as a second peak which 1s 


Sr. > 


FIG. 5. Computer plots of radioactivity versus time in selected regions of the cardiovascular system of subiect 
(J.J.): (4) right atrium; (B) right ventricle: (C) pulmonary outflow tract; (D) left lung; (£) left ventricle; 
(F) aorta. 
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Fic. 6. Selected scintiphotograms obtained after intravenous administration of Tc?" into a patient (LI 
with heart disease: (4) 2-4 seconds; (B) 4-6 seconds; (C) 8-10 seconds; (D) 12-14 seconds. 


considerablv broader than the first because 
of dispersion of the bolus. The plot showing 
the sequential concentration of radıo- 
activity over the pulmonary outflow tract 
shows a peak related to blood flow in the 
pulmonary artery followed by a second 
but lower plateau believed to denote pul- 
monary venous return. 


CARDIAC DISEASE 


The results obtained in the study of these 
normal subjects are in contrast with data 
from 2 patients with cardiac disease, one 
with mild and the other with more severe 
heart failure. Both were studied in the 
LAO position following the intravenous 
administration of 15 mc of Tc??» as a bolus 
into an antecubital vein. In one (L.J.), 
selected scintiphotograms were obtained 
at approximately 2 second intervals, as 
shown in Figure 6, 4-D. There is delayed 
emptying from the superior vena cava, as 
may be assessed from selected Calcomp 


plots (Fig. 7, 4-F). The difference in 


contour contrasts with those from the 
normal subjects. The transition time from 
right ventricle to left ventricle is increased 
(peak times at 0.9 and 10.3 seconds, re- 
spectively). A more striking manifestation 
of distortion of the curves away from the 
normal occurs in the second patient (J.N.), 
who had severe pulmonary hypertension 
and was in cardiac failure. The heart was 
markedly enlarged (Fig. 8). Selected se- 
quential scintiphotograms obtained tollow- 
ing the technetium injection of this patient 
are shown in Figure 9, 47—-/. The timing of 
these studies is approximately the same 
(every 2 seconds) as that of previous il- 
lustrations. During this sequence of filming 
the radioactive indicator progresses very 
slowly from the enlarged right chambers of 
the heart into the pulmonary vessels. 
Selected Calcomp plots (Fig. 10, 4-£) 
demonstrate the pronounced delay ın pas- 
sage of radioactivity through the cardiac 
chambers. The activity in the left ven- 
tricle reaches a plateau at only 70 seconds 
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Patient No. 


Bolus Lime 
( Sec.) 
RA O 
RY ». 
PA 26 
Bie FR; 
RL 4.9 
LV 753 
Aorta d 
RVoLV ES 


Average 


RA= richt atrium; RV— right ventricle; PA= pulmonary artery; 


recirculation times 1s based on an average 
of the measured recirculation times to all 


(S.I): 4916 


Loken, Ponto, Bache and Burchell 


TABLE I 


CIRCULATION TIMES OBTAINED 


(J.J.) 3529 | 


| 


Circulation Bolus Circulation 
Time Time Time 
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values 


areas selected. For the normal subjects thıs 
time ranged from 15.6 to 16.9 seconds, 


whereas for the 2 other patients the average 
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Four studies are considered to illustrate 





ic. g. Selected scintiphotograms obtained after intravenous administration of Tc??" into patient (J.N.): 
12 seconds; (C) 14-16 seconds; (D) 20-22 seconds; (E) 26-28 seconds; (F) 3 


seconds. 
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Fic. x. Analysis of Xe™ washout curve. (4) Cal- 
culation of cerebral blood How index in each ele- 
ment. (B) Compartmental analysis of the Xas 
washout curve. 


The magnetic tape was fed into a digital 
computer for processing. To begin the 
analysis, the brain region was determined 
by cutting off the region with below 20 per 
cent of maximum radioactivities which was 
obtained by integrating all radioactivity 
from zero time to the tenth minute in each 
element of 1,600 matrices. 

The cerebral blood flow index in each 
element of the brain region was calculated 
by the height/area method,*^ 9292 as 
demonstrated in Figure 14. The height 
was determined by integrating the radio- 
activities from zero to the fifteenth second 
of the Xe™ washout curve, and the area 
under the curve was obtained by integrat- 
ing all radioactivities from zero time to the 
tenth minute. Two points in X axis and 1 
point in Y axis were intrapolated between 
2 adjacent flow indices, and these values 
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were divided into 8 levels. A map of the cere- 
bral blood flow indices was printed out in a 
90X40 array with a line printer, repre- 
sented by codes, symbols and letters, as 
fcllows: 


Level Symbol 

O ; 

Below 44X 107* blank 
45X10 t- £gX10 3 Á 
60X10 *- 74X103 " 
75X10 * 99x 10% / 
100X 10 %-149xX 10"? 2 
ISOXI10 *—199X 1073 Ø 
Over 200X 107% # 


In 3 cases, 100 mg. of nicotinamide was 
injected intravenously after 10 minutes of 
observation following the first injection of 
Xe into the internal carotid artery. Five 
minutes after the injection of nicotinamide, 
the second injection of Xe!® was performed 
according to the same procedure, and Xe!8 
washout curves were obtained from all the 
regions of the brain, keeping them in the 
same position. 

Compartmental analysis of the Xe™ 
washout curve in the adjacent 2X2 
elements in the brain region was per- 
formed*:7:1.13.20 ag demonstrated in Figure 
1B. Two exponential functions, the fast 
component (Yı= fe”) and the slow com- 
porent (Y;=Be™*), were obtained. 4 and 
B indicate the size of the Xe! pool at zero 
time in the fast and the slow component, 
respectively; A, and ^s show the clearance 
rate of the fast and the slow component, 
respectively (A: was determined by the 
method of least squares of the logarithm of 
the chronologic counts on each adjacent 
2X2 elements 2 or 3 minutes after the in- 
jection of Xe!s*), 

Thus, 


^ 


Dri (Ex Es) 
gs- (E 


A2 = J (1) 


where y ¿was the logarithm of the counts in 
each adjacent 2X2 elements of the matrix, 
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Fig. 3. Flow index map of a healthy 
so year old male. 


the first injection of Xe? were determined 
for the entire cerebrum. 


RESULTS 


(1). Normal radioxenon brain scans. Fig- 
ure 2, 4 and B represents the findings in a 
healthy 26 year old female. Figure 24 
shows the serial right lateral brain scinti- 
photos following the injection of Xe". 
A rapid decrease in radioactivity was ob- 
served over the entire cerebrum. Figure 
2B shows a flow index map represented by 
8 levels, depending on the degree of flow in- 
dex in each element for the entire cerebrum. 
Regions with a relatively higher flow index 
were observed in the peripheral zone of the 
cerebral hemisphere and in the region of the 
insula or basal ganglia. 

Figure 3 shows a flow index map for the 
entire cerebrum in a healthy so year old 
male. Almost the same results were ob- 
tained as in Figure 2B. 

(2). Abnormal radtoxenon brain scans. 
Figure 4 shows the findings in a 63 year old 
male with arteriosclerotic Parkinson’s dis- 
ease, exposed from the right side. Flow in- 
dices of the entire cerebrum showed lower 
values. The higher flow indices in the pe- 
ripheral zone of the brain and in the region 
of basal ganglia, which were noted in healthy 
subjects, were not observed in this patient. 

Figure 5, 4 and B shows the findings in a 
44 year old male with hyperthyroidism. 
Rapid disappearance of Xe!?! in the entire 
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cerebrum is shown in Figure 54. In a flow 
index map (Fig. 5B), higher indices were 
abserved for the entire cerebrum. 

Figure 6, fand B shows the findings in a 
41 year old female with hypothyroidism. 
Slow disappearance of Xe! in the entire 
carebrum is shown in Figure 64. In a flow 
index map (Fig. 68), relatively lower in- 
dices were observed for the entire cerebrum. 

Figure 7, fand B shows the findings ina 
23 year old male with hydrocephalus fol- 
lowing tuberculous meningitis. The pneu- 
moencephalogram shows a huge hydroceph- 
aus (Fig. 74). Neurologic examinations 
disclosed no significant abnormalities. 
Figure 7B shows a flow index map from the 
right side. Abnormal distributions of the 
flow indices were observed, but their levels 
were within the normal range in the entire 
cerebrum. 

Figure 8, 4 and B is from a 69 year old 
male with cerebral thrombosis. Radioxenon 
brain scintiphotos show a large area with 
poor perfusion in the right frontal region 
(Fig. 84). In a flow index map, low indices 
were observed in the entire cerebrum, es- 
pecially in the right frontal region (Fig. 82). 

(3). Effect of “nicotinamide” on the Xe? 
washout curve. Figure 9, 4, B and C shows 
maps of the ratios of AXı of the fast com- 
ponent after the second injection to that 
after the first injection, and of BA, of the 
slow component after the second injection 
to that after the first injection of Xe! in 
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Fic. 4. Flow index map of a 63 year old male with 
arteriosclerotic Parkinson’s disease. 
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HE clinical application of radiophar- sults in an organ specific sterile and pyrogen 
maceuticals to assess body functions free radiopharmaceutical. Thus far, we 
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liG. 5. The effect of pH on organ specificity in the 
rat. Increasing pH increments are obtained with 
the phosphate buffer described in the text. The 
lung preparation requires the addition of carrier 
to obtain the larger particles. 


that as the pH increases with phosphate 
buffer, there is an increased deposition first 
in the liver and then in the spleen (Fig. 5). 
This distinction between liver and spleen 
was not as readily apparent when using hy- 
droxide to elevate the pH. We have, there- 
fore, used phosphate buffer (Na HPO, 
"H-O 76.1425 gm., NaH,PO, -H;O 4.6030 
gm. in 500 ml. pvrogen free sterile water, 
pH 7.4) to bring the eluant to a pH of 3.5 
(0.9 cc.) which results in clinically useful 
liver scans. Similarly by increasing the pH 
slightly more there is an increased deposi- 





Fic. 6. Liver scan from a patient with proven 
liver abscess. 
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F-G. 7. Spleen scan from an 11 year old girl with a 
history of trauma. Filling defect in the mid-portion 
of the spleen was due to a subcapsular hematoma. 


tion in the spleen, but this distinction has 
not been clinically significant and a pH ot 


3.5 to a pH of 6 will result in adequate col- 


lcid reticuloendothelial scans (liver, spleen 
and bone marrow) (Fig. 6; 7; and 8). 
Chelates for brain and kidney scanning. 
Initially, one-step preparation of DPTA 
and EDTA chelates using indium 113m as 
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lic. 8. Normal bone marrow scan of dorsal spine 
and pelvis from a patient with Hodgkin's disease. 
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eluted resulted in precipitation of the 
indium and reticuloendothelial deposition. 
Subsequent studies with an acetate buffer 
made a soluble indium acetate which is 
" easily bound to DPTA.? This DPTA ın- 
dium chelate (pH 7) ıs useful for brain and 
kidney scanning (Fig. 9, 4 and B). 
Aggregates for lung scanning. A two-step 
preparation has been necessary for the 
formation of aggregates which are used for 
routine lung scans (Fig. 10). Preparation ıs 
as follows: 5 ml. indium 113m eluate ıs 
added into a vial containing 0.2 ml. FeCl; | 
solution (FeCl;-7H.O 10 per cent). The pos 
content of this vial is transferred into a | 
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previous techniques in over 500 patients. 
The indium scans have sufficient photon 
yield to result in the same clinical utility as 
technetium. Thus, the theoretic considera- 
tions have not made a significant difference 
at the practical level. The distinct ad- 
vantage of indium has been the ease of 
preparing organ specific radionuclides, 
which obviates the need for radiochemists 
and more sophisticated manipulation of the 
radioactive pharmaceutical. One-step prep- 
aration allows for the widespread avail- 
ability of this short-lived scanning agent in 
most centers using clinical radioisotopes. 


SUMMARY 


Indium 113m is a transition metal ob- 
tained by eluting a tin 113 generator sys- 
tem with HCl. The complexing ability of 
the eluted indium allows for one-step 
chemical preparation of organ specific scan- 
ning agents. Indium transferrin is used for 
plasma volume estimation and cardiac 
blood pool-placental scanning; indium phos- 
phate colloids are used for reticuloendo- 
thelial scanning, 1.e., liver, spleen and 
bene marrow; indium DPTA chelates are 
used for brain and kidney scanning; and 
indium-iron hydroxide macroaggregate is 
used for perfusion lung scans. Clinical 
experience in over 1,000 patients suggests 
that these agents are at least as effective as 
previous scanning radiopharmaceuticals. 

The short half life of the indium (100 
minutes) and the long half life of the tin 
(118 days) allow for frequent elution of the 
generator in a clinical setting. This mark- 
edly decreases cost and obviates the need 
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for storage of various isotopes at varying 
decay rates. The one-step process also elim- 
inates the need for sophisticated radio- 
chemical preparation prior to each scan. 

This availability of an inexpensive broad 
spectrum scanning agent may permit a 
more widespread application of diagnostic 
nuclear medicine procedures where they 
are now not feasible. 


E. James Potchen, M.D. 
Mallinckrodt Institute of Radiology 
s10 South Kingshighway 
St. Louis, Missouri 63110 
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Fig. 1. Cross section of vacuum gradient system. 
e 


withstand the heat of bombardment. It 
would certainly rupture. 

To permit use of a relatively low energv 
particle beam and a gaseous target, a new 
type of window using differential, gradu- 
ated vacuums was devised. This repre- 
sents, in a sense, an "empty window” in- 
stead of the conventional metal ones. 


METHOD 


The vacuum gradient system consists of 
4 separate but communicating chambers 
or stages. These stages are separated from 
one another by metal diaphragms, in each 
of which there is a hole. These orifices are 
aligned, and 1t is through them that the 
accelerated particle beam passes (Fig. 1). 

The topmost stage is coupled to the 
accelerator portal, with a gate valve im- 
mediately above the connection. This valve 
is opened only when the vacuum in the 
gradient system is of the same order as that 
in the accelerator. The upper surface of 
the top stage (Stage 1) has a 4 mm. orifice 
communicating with the small space be- 
tween it and the gate valve. The inferior 
surface of Stage 1 consists of a plate con- 
taining another 4 mm. hole leading into 
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the body of the second stage. In the same 
way, the bottom plate of Stage 2 com- 
municates with Stage 3 through another 
4 mm. opening. 

Stage 4 is completely open to Stage 3 
above it. It contains a cryogenic Dewar 
which can be filled from outside with liquid 
through a valve without dismantling the 
system. Atmospheric air or other gasses 
can also be leaked into Stage 4 through 
this valve under controlled conditions if 
desired. 

Stage 1 is evacuated by a 6 inch diffusion 
pump supported by a suitable mechanical 
pump. The pressure in this stage is moni- 
tored with an ionization gauge. 

Stage 2 is evacuated by a 4 inch diffusion 
pump also working with a mechanical 
pump. The pressure in this chamber is 
measured using a thermocouple previously 
calibrated against a McLeod gauge. 

Stage 3 is evacuated only by a high speed 
mechanical pump. The pressure at this 
level is measured with another thermo- 
couple. 

Since our major interest was the poten- 
tial result of bombarding nitrogen with a 
deuteron beam, the system was tested 
with the cryogenic Dewar in Stage 4 filled 
with liquid nitrogen. The problem was to 
evacuate the system to a level at which it 
would be possible to allow the deuteron 
beam to enter Stages 3 and 4, which to- 
gether would constitute the reaction cham- 
ber. 

With the gate valve closed, the mechani- 
cal pumps were started. After about 15 
minutes of pumping, the pressures in Stages 
1 and 2 were sufficiently low to permit the 
diffusion pumps to be heated. After an 
additional 20 minutes, the pressure in 
Stage I was about IX10” mm. Hg, in 
Stage 2, 5X10 mm. Hg, in Stage 3, 
2X 107 mm. of Hg. At this point, the gate 
valve to the accelerator was opened. The 
icnization gauge in the accelerator showed 
no increase in pressure above the useful 
range of 9X 10-5 mm. of Hg, the difference 
between the pressure in Stage I and 
accelerator being handled by the pumping 
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system of the accelerator itself. These con- lo 0 
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The nitrogen target used bv others has 
usuallv consisted. of nitrogen 
per cent oxygen,’ 
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but simple room air has 
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The Van de Graaff, originally intended 
for horizontal operation, was suspended 
verticallv (Fig. 4). At the time of installa- 
tion, provision made to allow the 
venerator to be moved up and down. In 
addition, the shielding can be raised with- 
making 1t 


Was 


out moving the generator core, 
easier to service the instrument. 

[he snout of the Van de Graaft generator 
wes coupled to the topmost stage of the 
differential vacuum system, with the gate 
valve immediately above the connection, ın 
the manner described in Part 1 above (Fig. 
s) The cryogenic Dewar in Stage 4 was 
filled with ı liter of liquid nitrogen. 

After the liquid nitrogen has been trans- 
ferred into the Dewar, the vacuum system 
is Hushed with gaseous nitrogen for a few 
minutes to remove any residual air or 
water vapor. The external connection to the 
Dewar is then closed to the atmosphere, 
ard the mechanical pumps are started. 
Tae diffusion pumps are heated after about 
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Photograph of Van de Graaff generator and 
vacuum gradient assembly and related equipment. 
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¿Flo. 8. Half life determination of 2 cc. sample 
of effluent gas (T$ 2.1 min.). 


system. Curve B shows the actual growth 
in the dynamic system we used. The rea- 
sons for the difference are the large dead 
space in the mechanical pump, the time 
lag required for the gas to flow from the 
pump to the detection system (about 2 
minutes), and an increase in the rate of 
evaporation of the nitrogen during the 
actual deuteron bombardment. The last 
produces an increase in the pumping speed 
of the mechanical pump causing a larger 
dilution of the O® in the effluent. 

By knowing the net counts per minute, 
the efficiency of the counting system, the 
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Fic. 9. Equilibrium curve of oxygen 15 in effluent 
gas. Curve A is theoretical; Curve B experi- 
mentally obtained. 
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rate of flow of the effluent gas, and the 
deuteron current reaching the reaction 
chamber, the quantity of O!5 obtained was 
ca.culated. The activity produced under 
these conditions was 14 microcuries per 
liter of gas per minute per microampere of 
current reaching the reaction chamber. 


DISCUSSION 


We have shown that it is possible to 
produce O!5 using a relatively low energy 
particle accelerator with an internal nitro- 
gen target and a vacuum gradient system 
acting as a window for the deuteron beam. 
The quantities of the isotope we generated 
and its specific activity are not really in 
the clinically useful range. A substantially 
increased yield could be anticipated if the 
energy of the generator were somewhat 
higher, with an optimal level of about 2 
mev. (Fig. Io). 

However, even at the 400 kev. level at 
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Fıs. 10. Production of oxygen 15 as a function of 
deuteron energy (from Dyson el a/.*). 
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which we have been working there are 
practical methods of increasing the yield. 
The production of O is directly related to 
the quantity of the deuteron beam reach- 
ing the reaction chamber. Because of the 
small size of the orifices between the upper 
stages of the vacuum gradient system, 
which were burned through by the beam 
itself, most of the beam was lost above the 
reaction chamber. We are currently de- 
vising a method of controlling both the 
sizes and positions of these holes to allow 


Production of Oxygen 15 





TES 
about 2 meters at —233°C. The dense 
cloud of gas and the solid nitrogen below 
it plus the decreased range of the deuterons 
at low temperature increase significantly 
the probability of an interaction. 
Furthermore, both liquid and solid nitro- 
gen have a relatively high heat capacity.’ 
This allows the introduction of substantial 
quantities of heat during deuteron bom- 
bardment without an appreciable increase 
in temperature. In addition to these con- 
siderations, the pressur <thrr 
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allowing the use of relatively low energy 
deuterons to bombard gaseous targets. 

This system consists of 4 communicating 
chambers which can be evacuated to pro- 
duce a high vacuum at the accelerator end 
with a poor vacuum at the level of the 
gaseous target. Using this device with a 
400 kev. Van de Graaff generator and a 
nitrogen target, a significant quantity of 
oxygen 15 was produced. 

With relatively minor modifications to 
the system, clinically useful quantities of 
the isotope can be obtained. 


R. S. Kurtzman, M.D. 
Department of Radiology 
Wayne State University 
School of Medicine 
1400 Chrysler Freeway 
Detroit, Michigan 48207 
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Fic. 1. Activity of Tc** expressed as a percentage of ionization chamber activity as determined using a Co” 
standard with a well scintillation detector under a variety of conditions. 


counts were made for decay and coin- tion wasused!: 
cidence losses. 

Activities are presented as a percentage Activity (Tc99») 
of the activity determined by the dose - 
calibrator. When activities were derived _ 9:91 X cpm Tc% X Activity (Co?) _ 
using a Co* standard, the following equa- cpm Co 
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Fic. 2. Tc*™™ and Co" gamma spectra from o to 200 KeV. as a function of distance and filtration as obtained 
with a 100 channel analyzer and a shielded 3X3 inch NaI(TI) crystal. Counting times sufficient to illus- 
trate the spectra were emploved. 
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varying activities (95 to 570 per cent) are 
obtained depending on the geometry, filtra- 
tion, and window setting employed. The 
spectra obtained with selected data points 
are shown in Figure 2. 

C. Calibration with a flat face crystal. 
Figure 3 shows the results obtained from 
performing similar experiments with a flat 
face crystal. Values obtained without 
filtration (Curve D) were constant and 
approximately correct (88-99 per cent), 
independent of the distance at which the 
calibration was made. When the experi- 
ment was repeated using a I mm. lead 
filter and a window setting of 40 to 200 
KeV., results obtained were erroneous, 
varying from 81 to 176 per cent of true 
activity (Curve E). Geometry greatly in- 
fluenced the results obtained. When a lead 
filter which entirely covered the crystal 
fate was used, completely erroneous results 
were obtained for all geometries (Curve F), 
with a range of 300 to 500 per cent. 


DISCUSSION 


Our results confirm that calibration in a 
well or on a flat face crystal without filtra- 
tion gives approximately correct assays 
using the formula given above. This is in 
general agreement with the findings of 
Smith, indicating that the assumption is 
valid that the counting efficiencies for Co” 
and Tc%m are practically identical under 
these conditions. However, deviations from 
this method, as used by some manufac- 
turers, wherein filtration or geometry is 
altered, may give markedly incorrect as- 
says. The resultant degree of error is 
dependent on the particular filtration and/ 
or geometry selected. This is because it is 
assumed that the relative counting efh- 
ciencies for Co” and Tc*™ are unaffected by 
differences in geometry or attenuation. 
Many users and manufacturers are un- 
aware that this assumption is invalid; the 
results illustrated'in Figure 2 demonstrate 
this. It is obvious that spectral shifts occur 
with Co” and Tc® as filtration is em- 
ployed. Obvious shifts are also apparent 
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without added filtration as the geometry is 
altered. This 1s due to the varying degree of 
scatter from crystal shielding which occurs 
as the distance and incident angle to this 
shielding are altered. This is illustrated by 
the rapid changes reflected in the curves 
shown in Figure 1, at which points the 
source enters the shielding surrounding the 
crystal and then the crystal itself. Thus, 
differences in scattering of the primary 
phatons of the 2 radioisotopes and differ- 
ences in absorption of the scattered photons 
by the crystal obviously account for differ- 
ences in efficiency of counting; incorrect 
calibrations can occur if these factors are 
not taken into account. 

Wagner? states that an tonization cham- 
ber can be used to assay T'c??» if it in turn 
has been calibrated against a scintillation 
crystal method. It is obvious, from our re- 
sults, that in order to use a crystal scintilla- 
tion detector, a calibration factor must be 
determined for any particular geometric ar- 
rangement and filtration selected. An ioni- 
zation chamber dose calibrator may be used 
to calibrate the crystal system; alterna- 
tively, a precalibrated Tc*%m source may 
also be used to standardize the crystal sys- 
tem. Finally, a dose calibrator may be used 
as the primary assaying device, and we 
regard this as the method of choice. 


SUMMARY 


Calibration procedures for T'c??» using a 
Co? standard and a sodium iodide crystal 
scintillation detector have been commonly 
employed. These assays have utilized a 
variety of detectors, geometries, and at- 
tenuators on the assumption that the rela- 
tive efficiency between the 2 radionuclides 
is constant. 

Our findings demonstrate that the as- 
sumption of constant relative efficiencies 
for all geometries is invalid. Assay of Tc’? 
should be performed in an ionization 
chamber or in a crystal detector calibrated 
for the particular attenuation and geom- 
etry selected, using either a calibrated 


r 


VoL. 112 


l'echnetium Calibration 


Tc??m source or an ionization chamber dose 
calibrator 
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 THYROIDAL PERTECHNETATE UPTAKE 
IN HASHIMOTO'S DISEASE* 


By WOLFGANG HAUSER, M.D., HAROLD L. ATKINS, M.D., 
WILLIAM C. ECKELMAN, Pu.D., and 
POWELL RICHARDS, B.S. | 


UPTON, NEW YORK 


I^ A recently concluded statistical analy- 
sis of pertechnetate 99m versus iodine 
131 for the diagnosis of thyroid function, 
we have suggested that technetium ggm is 
the most suitable radionuclide for routine 
clinical thyroid studies.? The diagnostic ac- 
curacy of thyroidal pertechnetate uptakes 
is at least as good as that of 24 hour radio- 
iodine uptakes, and technetium 99m pos- 
sesses advantages over the various radio- 
iodines in thyroid diagnostic procedures in 
terms of availability, cost, rapidity with 
which information can be obtained and, 
above all, low patient radiation dose. 

In this report we wish to present the data 
of all the patients with chronic thyroiditis 
which had been omitted from the study 
mentioned above. In patients with chronic 
thyroiditis there are several metabolic ab- 
normalities which lead to discrepancies in 
the results of various thyroid function tests, 
and which had made it, therefore, inadvis- 
able to include these Gata in the above- 
mentioned statistical analysis. 

In an earlier report on the assessment of 
thyroid function with technetium 99m as 
pertechnetate, it had been noted that the 
pertechnetate uptake by the thyroid is ele- 
vated above the range of normal in patients 
with hyperthyroidism and also in patients 
with thyroiditis.‘ Since then, it has been 
found that some euthyroid patients who 
are taking oral contraceptive medication 
also have elevated pertechnetate uptakes.? 

The purpose of the present report is to 
amplify the previously noted observation 
and to discuss the metabolic abnormality 
in the patients who had high pertechnetate 
uptakes but who were neither hyperthyroid 
nor taking oral contraceptive medication. 


To complete the picture, all other patients 
who have had a definite diagnosis of chronic 
thyroiditis will also be described. 


MATERIAL AND METHOD 
I. SUBJECTS 


Nineteen patients are included in this 
study. Eight of them have had the diag- 
nosis of Hashimoto's thyroiditis confirmed 
by surgery or by the finding of high anti- 
thyroglobulin antibody titers in the serum. 
The other 11 patients had elevated thy- 
roidal pertechnetate uptakes but were not 
hyperthyroid and did not take any medica- 
tion containing estrogens. Like most of our 
patients, they had been referred as outpa- 
tients for thyroid scannings because of an 
enlarged and/or nodular thyroid gland. Be- 
fore the scanning and uptake studies a 
diagnosis of the functional state of the 
thyroid was made on the basis of signs and 
symptoms. The laboratory data shown in 
Table 1 were used for confirmation of that 
diagnosis. 


IIl. PROCEDURES 


Thyroid scanning was started about 
20—30 minutes after the intravenous admin- 
istration of —2.5 millicuries of Tc?92O,. 
Immediately after the patient was scanned, 
the pertechnetate uptake was determined 
by scanning a phantom containing 3 per 
cent of the dose given to the patient. The 
method for the calculation of the thyroidal 
pe-technetate uptake has been described 
before.* 

Measurements of protein-bound iodine 
(PBI), thyroxine iodine (T -I) and choles- 
terol were performed on serum obtained at 
the time of the thyroid scanning. Iodine 


* From the Medical Research Center and Department of Applied Sm Brookhaven National Laboratory, Upton, New York. 


Rescarch supported by the United States Atomic Energy 


720 





722 


Hauser, Atkins, Eckelman and Richards 


ÅUGUST, 1971 


Tase If 


COMPARISON OF THE RESULTS OF THYROID FUNCTION TESTS IN IQ PATIENTS WITH HASHIMOTO'S THYROIDITIS 
WITH THOSE OBTAINED IN $3 PATIENTS WITH NONTOXIC NODULAR GOITER 


— M — MM 





Tc**O,^ Uptakes 
Nontoxic nodular 
goiter (¢4)* 1.69 +0.771 
Groups I and II (8) 3.98 £2.09 
(o.oo1)i 
Group III (11) 6,05 12.17 
(0.001) 
Groups I, II and ITI CTO 2:57 
‘combined (19) (0.001) 


* No. of patients in group. 
T Mean +SD 


It Üptakes PBI Trl 
26.0: 4129 6.51.4 5.0+1.0 
29.31 13.0 301,2 3210.5 
(NS) (0.001) (0.001) 
34.51 14.9 4.81 1.1 3-4 40.9 
(0.01) (0.001) (0.001) 
ALL EIA GETS 3.3 30,9 
(0.025) (0.001) (0.001) 


f Probability that the value in the test group is identical with the corresponding value in the control group. 


NS= Not significant (p= 0.05). 


10-53 years. Patients 4 and 7 are daughter 
and mother. 


2 CLINICAL FINDINGS : 


Of the 19 patients examined, 15 had con- 
sulted their referring physician because of 
the goiter—the other 4 because of symp- 
toms of hypothyroidism. Almost all pa- 
tients could give a date on which they first 
noticed the goiter. In most patients the 
thyroid enlargement was readily noticeable; 
the enlargement was usually estimated to 
be 2-4 times normal size. On physical ex- 
amination the glands were generally firm 
and diffusely enlarged. The scans, how- 
ever, not infrequently showed irregular dis- 
. tribution of radioactivity without any def- 
inite nodule formation. 


LABORATORY FINDINGS 


The results of the serum PBI, T-I and 
cholesterol generally confirmed the clinical 
impression of eu- or hypothyroidism. A 
PBI-T.-I difference of greater than 1.5 ug. / 
100 ml. was found in only 2 patients. 

Since all our patients had been referred 
for scanning only, no extensive investiga- 
tion was done before this pattern of high 
pertechnetate uptake in eu- or hypothyroid 
patients was recognized. Tests for thyroid 
autoantibodies and PBI?! values were ob- 
tained only recently. In 3 patients neither 


stady was done. Out of 7 patients in Group 
nr, in whom iodide turnover studies were 
carried out, PBI"! values were found to be 
above the normal range in 4 patients; out 
of 4 patients with elevated antibody titers, 
2 were found to have elevated PBI" values. 

The 2 patients who underwent surgery 
(Group 1) had normal antibody titers; 6 
patients (Group 11) had elevated titers; and 
9 patients in Group rr with high pertech- 
netate uptakes had no elevation of anti- 
body titers. 


IODIDE AND PERTECHNETATE METABOLISM 


Table 111 shows a comparison of the data 
obtained. Of the 8 patients in Groups I and 
H, 4 had normal and 4 had elevated per- 
technetate uptakes. Six patients in Groups 
1 and 11 had normal 24 hour iodide uptakes; 
however, 1 of them had a high 72 hour 
PBI value. Of the remaining 2 patients 
in Groups 1 and 11, 1 had a low and the 
other had an elevated iodide uptake. The 
PBI" value in the patient with the low up- 
t&ke was, on the other hand, elevated. 

The patients in Group 111 were selected 
because they had high pertechnetate up- 
takes. Eight of 11 patients in that group 
had normal 24 hour iodide uptakes; 4 of 
the 8 patients had elevated 72 hour PBI! 
values. Two patients in Group m had ele- 
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of iodide metabolism studies in 8 patients. 

The finding of an elevated pertechnetate 
uptake ın patients wıth Hashimoto’s thy- 
roiditis is not surprising in view of the 
known elevation of serum TSH levels in 
hypothyroid patients. 5? TSH plays a 
main role in the regulation of thyroidal 
iodide transport,” and pertechnetate is 
trapped to an extent almost identical to io- 
dide in the thyroid gland.? The results of 
the radioiodine uptake in Hashimoto’s thy- 
roiditis have been more variable, probably 
because of a decreased iodine pool in the 
thyroid gland," defective iodide organifi- 
cation,® and a subsequent rapid turnover 
of iodide in the gland. Early 4 hour up- 
takes have, however, shown good correla- 
tion with elevated TSH levels.® Our study 
would suggest that pertechnetate uptakes 
probably correlate more closely with TSH 
levels than radiotodide uptakes. 

The routine use of the pertechnetate up- 
take as a test of thyroid function has not 
been found to be a problem because the 
time required for calculations is only about 
2-3 minutes and the time needed for the 
additional scanning of the phantom is 
short. Scannings of the thyroid gland with 
pertechnetate take less over-all time than 
those with iodide because a larger dose o 
the radionuclide can be administered, while 
the radiation dose absorbed by the thyroid 
gland is considerably lower.’ 

The importance of our observation 1s 
two-fold: (1) it gives another indicator for 
the confirmation of Hashimoto’s thyroid- 
itis, so that the diagnosis can be established 
without surgery; and (2) it enables iden- 
tification of individuals who, although eu- 
thyroid at the time of the examination, 
should be followed closely because of the 
possibility of the development of hypo- 
thyroidism. 


SUMMARY 


Two conditions other than hyperthy- 
roidism will lead to an elevation of the 
thyroidal pertechnetate uptake. 

The first situation is in patients taking 
medication containing estrogens. 
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The second situation is in patients with 
chronic thyroiditis. In patients with this 
disorder the pertechnetate uptake was con- 
sistently higher than expected from over-all 
thyroid function. In 19 patients the mean 
pertechnetate uptake was 5.18+2.73 per 
cent compared to a mean of 1.69+0.77 per 
cent in 53 patients with nontoxic nodular 
goiter. This finding is of importance be- 
cause it aids in the diagnosis of Hashimoto's 
disease without surgery and it allows iden- 
tification of individuals who may become 
hypothyroid in the future. 


Wolfgang Hauser, M.D. 

Medical Department 

Brookhaven National Laboratory 
Upton, L.I., New York 11973 
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RADIOIODINE THERAPY OF THYROTOXICOSIS 


By G. L. JACKSON, M.D.* 


HARRISBURG, PENNSYLVANIA 


HERE has been considerable discussion 

concerning the frequency and delayed 
onset of hypothyroidism after treatment of 
thyrotoxicosis with radioiodine. Although 
the use of I! has been regarded as a safe, 
reliable, and convenient method of treat- 
ment, the incidence of hypothyroidism has 
detracted from its uniform acceptance.! 

Because of this, and because we have 
used low dose 1'* therapy for a number of 
years to treat thyrotoxicosis, it seemed ap- 
propriate to review our series to evaluate 
its effectiveness and the incidence of hy- 
pothyroidism. 

In this report the patients were identified 
according to important characteristics. The 
significance of these characteristics in pre- 
dicting a hypothyroid result will be dis- 
cussed. 


METHOD 


The charts of all patients treated with 
radioiodine for thyrotoxicosis from 1963 to 
September 30, 1969 were reviewed. The 
patients were classified by the following: 
(a) sex; (b) age; (c) number of doses; (d) 
total dose administered; (e) weight of gland, 
estimated on the basis of physical findings 
by one of the observers (GL]); (f) dose de- 
livered, the calculation of which was based 
upon Quimby's? formula: 

9o X uc (deposited in the gland)* 


r E eee —————— > 
grams (estimated weight of the gland) 


and (g) evaluation of result of therapy. 
The patients were referred to the Section 
of Nuclear Medicine for complete care of 
thyrotoxicosis. Each patient was followed 
closely and seen at regular intervals, gen- 
erally 1, 2, 3, 6 months and yearly after 
treatment. Each was evaluated, where pos- 


* pc administered X uptake of therapeutic dose 


sible, on the basis of 3 factors (2 of which 
are quantitative). These 3 factors are: 

I. The 1?! uptake at 4 and 24 hours at 
least 3 months after the last treatment. An 
uptake of less than Io per cent is considered 
in the hypothyroid range? An uptake 
greater than 45 per cent is considered to be 
in the hyperthyroid range. 

2. Chemical determination of circulating 
thyroid substances.] A protein bound io- 
dine determination below 4.0 gamma per 
cent is considered to be in the hypothyroid 
range; above 8.0 gamma per cent is in the 
hyperthyroid range. A T-4 by column chro- 
matography less than 2.9 gamma per cent 
is in the hypothyroid range; greater than 
6.4 gamma per cent is in the hyperthyroid 
range. 

3. A clinical evaluation based upon sig- 
rificant symptoms and physical findings; 
e.g., weight, temperature, pulse rate, pulse 
pressure, presence of a fine tremor, eye 
signs and symptoms, skin and hair texture, 
sweating, thyroid size, presence of a bruit, 
deep tendon reflexes, temperature intoler- 
ance, fatigue, nervousness, muscle aches, 
the patient’s evaluation of his/her condi- 
tion, and the referring physician’s evalu- 
ation. 

Where all 3 of these factors (1%! uptake, 
blood chemistry, clinical evaluation) were 
in the same direction, a final diagnosis was 
easy. When this was not the case, the final 
evaluation was based upon the consistent 
majority. 


RESULTS 


One hundred and forty-eight patients 
were treated during this interval. There are 
118 females (80 per cent) and 30 males. 


t Majority performed at Bio-Science Laboratories, Van Nuys, 
California. 


* Head, Section of Nuclear Medicine, Harrisburg Hospital, Harrisburg, Pennsylvania; Clinical Associate Professor of Medicine, 


Pennsylvania State University. 
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Fic. 2. Number of treatment doses of radio- 
iodine administered to 148 patients. 
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Fic. 1. Ages of 148 patients treated with 


radioiodine for thyrotoxicosis. 1. No patient received more than 7 mc. 


2. The majority (13 of 15 =87 per cent) 
The hypothyroid patients were tabu- had 1 treatment. 


lated according to the various subsets (Table 3. The estimated weight of thyroid 


in). glands was 65 gm. or less. 
From Table ım the following significant 4. Ihe delivered dose exceeded 3,500 
observations are noted: rads in 14 of the 15 patients. 


TABLE Il 


RESULTS OF RADIOIODINE THERAPY FOR THYROTOXICOSIS 





PBI or T, Clinical Final Evaluation 
Ne eo No | ES, 
Hypothyroid Range 14 15 1I 
Euthyroid Range 113 112 85 
Hyperthyroid Range 4 4 4 
No Follow-up Data 
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measures of hypothyroidism would have 
placed 13 of our subjects in the hypothy- 
roid category. If one examines the hyper- 
thyroid group as identified by I studies, 
there would be 7 in this category. The chem- 
ical evaluation would have listed 28 as 
hyperthyroid. It thus seems that strict ad- 
herence to either the uptake or chemical 
determination would introduce a distortion. 
In fact, then, we believe that this 3 part 
evaluation has more safeguards than bias. 
It also reflects our opinion of the signifi- 
cance of clinical judgment. 

It should be noted (Fig. 3) that the me- 
dian total dose of I! administered is less 
than 4 mc. When compared with other re- 
ports in the literature?'%° this is found to be 
quite low. Similarly, the incidence of hypo- 
thyroidism is lower than that frequently 
reported.) A recently published exception 
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is the prospective study of Smith and Wil- 
son.! They report 8 per cent of patients 
receiving a conventional dose of I! (7.e., 140 
uc/zm. of thyroid, delivering about 7,000 
rads, 3-7 mc range) became hypothyroid 
in the first year. Twenty-nine per cent be- 
came hypothyroid in 5 years. For patients 
receiving a half-dose (70 uc/gm. of thyroid, 
delivering about 3,500 rads, 1.2-2.4 mc 
range) the hypothyroid result is 4 per cent 
at rhe end of I year and 7 per cent ats 
years. Our results fall between the conven- 
tional and half-dose group of Smith and 
Wilson as seen ın Figure 5. Their conven- 
tional and half-dose curve plotted in a 
similar manner is superimposed. The de- 
rivation of this curve is shown in Table ı. 
The annual increment of hypothyroid- 
ism seen with conventional doses of radio- 
iodine 1s not seen in the series reported here. 


49 249 o m 
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Fic. 3. Total treatment dose of radioiodine (in millicuries) administered to 148 patients. 
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Metastatic tumors in adrenals from car- 
cinoma of the lung. C7 and B) Angiograms show 
contrast material within the tumors (arrows). (C) 
After injection of microspheres the same distribu- 
tion is demonstrated in the Bremsstrahlung scan. 
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alxlomen where the tolerance of the small 





bowel is a limiting factor. 
The most satisfying results of this form 





of treatment have been in patients with the 
carcinoid syndrome resulting from meta- 
stete functioning tumor of the liver? 
Almost complete subsidence of symptoms 
fol owed injection of the radioactive micro- 
spheres into the hepatic artery. A decrease 
in the size of the liver metastases has been 
shown in some cases. Remissions mav last 
fora year. We have retreated 4 patients, at 
yearly intervals, without any significant 
sigas of impairment of liver function. One 
patient was treated 4 times. It is hoped that 
it will be possible, by this method, to delay 
the development of the cardiac lesions 
associated with carcinoid syndrome. 

From a technical standpoint, catheteriza- 
tion of a specific vessel presents no problem. 
The percutaneous femoral approach is 
usually adequate, but, when there is distor- 





R - right inferior adrenal artery; LP — left phrenic 
artery; A =teft-superroradrenatarterss 


patient selection at present ıs limited to 
hopeless cases. We have seen several cases 
where a liver enlarged with metastases 
showed definite shrinkage following treat- 
ment. Intra-arterial irradiation is a tech- 
nique of treating a tumor simply and 
safely, without the systemic reaction asso- 
ciated with external irradiation, In addi- 
tion, some tumors can be treated to a dose 
level not possible by external means be- 
cause of the radiosensitivity of surrounding 
structures. This is especially true in the 
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Fic. 3. Selective percutaneous celiac arteriogram 
shows marked tortuosity of the vessels in an 8o 
year old woman with carcinoid tumor of the right 
lobe of the liver. Attempts to catheterize the right 
hepitic artery (RH) failed. No radioactive micro- 
spheres were injected. LH —left hepatic artery; 
CH =common hepatic artery; GD =gastroduo- 
denal artery; 5 =splenic artery. 
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SURFACE APPLICATORS AND INTERSTITIAL IMPLAN- 
TATIONS WITH RADIOACTIVE IRIDIUM 192* 


By C. A. JAYACHANDRAN, M.Sc., Px.D.(Lon.), A. Insr. P. 
VELLORE, S. INDIA 


ECOGNIZING the risk of radon gas 
escape and a high dose to personnel, 
only a few centers are still using radon 
seeds as the radioactive material for sur- 
face applicators and interstitial implanta- 
tions. In 1957, Henschke? introduced the 
technique for permanent implantation of 
iridium 192 (Ir!®) seeds. A special appar- 
atus with a depth gauge and needles (21 
gauge) were employed for the introduction 
of the required number of seeds (0.35 mm. 
in diameter) at precalculated depths in the 
tissue. Meurk e al.“ have noted that the 
Paterson and Parker data are valid at sev- 
eral distances for the planar implants. By 
measurement in a water phantom they 
found that beyond 6 cm. the attenuation 
curves for gamma rays of Ir!® deviated ap- 
preciably from the inverse square law. The 
suitability and advantage of the physical 
properties of Ir!? for interstitial implanta- 
tions, as compared to either radon 222 or 
gold 198 seeds, have been discussed by 
Henschke.? 

In this paper our experience with iridium 
192 for surface applicators is reported and 
the superiority of Ir!? over Au!?* for sur- 
face applicators is described. Also, the dis- 
tribution for the arrangement of iridium 
192 seeds of various shapes for interstitial 
implantation is tabulated in a convenient 
form. 


MATERIAL AND METHOD 


The radioactive iridium 192 seeds used 
in our department are supplied by BARC 
(The Bhabha Atomic Research Center, 
India). Each consignment consists of 100 
seeds of approximately 300 microcuries 
each, lasting on the average for a period of 
2 to 3 months. The activity per seed is 
measured by a re-entrant ionization cham- 


ber using a radium standard. Occasionally 
a maximum difference of 15 per cent was 
observed between the measured dose and 
the stated value. 


SURFACE APPLICATORS 


Thin transparent perspex or stellon sheet 
of a thickness 2 to 3 mm. was found more 
suitable for mounting the Ir!® seeds than 
either foam rubber or felt (not elastoplast). 
The considerable reduction in weight of the 
pe-spex with respect to either the dental 
compound or the plaster of Paris is an ad- 
vantage. Foam rubber has the disadvantage 
of stretching during application on the pa- 
tient resulting in an increase in the active 
area with a consequent fall in dose rate. 
The felt that was locally available was 
found to be too thick. This resulted in an 
increase in the percentage depth dose at 
greater depths, which was undesirable ın a 
few cases. 

Dosimetry. The dosimetry for the Ir!? 
surface applicator is based on the equiva- 
lent dose in mc hr. per initial mc of the 
isctope (Table I). The calculation is made 
using a value of 4.8 for the K-factor of Ir!” 
instead of the value of 5.5 used by Hen- 
schke.? It is seen that a 24 hr. decay of 1 
millicurie Ir!® gives an equivalent dose of 
about 24 mc hr. per initial mc, which com- 
pares favorably with the corresponding 
values of 21.96 and 21.17 for Rn** and 
Au!?8, respectively. 

Table II outlines an irradiation schedule 
for a given case, where a tumor dose of 
5,000 rads is planned to be delivered in 6 
applications of 12 hours each in 6 days. The 
total activity required to deliver a dose of : 
840 rads in 12 hours per application, is cal- 
culated to be 8.26, 18.5 and 5.93 millicuries 
for Ir!®, Aul* and Rn*™, respectively. Seeds 


* From the Radiation Therapy Department, Christian Medical College and Hospital, Vellare, S. India. 
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TABLE TIA 


DISTRIBUTION OF IRIDIUM 192 SEEDS OF INITIAL STRENGTH OF 225 MICROCURIES TO GIVE A DOSE OF 
18,000 RADS AT # CM. FROM THE PLANE OF PERMANENT IMPLANT 
CIRCLES 


Diameter of 
circle (cm.) I 1$ 2 2 3 34 4 4h 5 6 7 8 9 IO 


Area in cm? .78 1.8 3.1 4.9 7.1 9.6 12.6 15.9 19.6 28.3 38.5 50.3 63.6 78.6 
Total number 

of seeds 3.1 4.7 6.3 8.2 9.9 11.8 13.9 16.2 18.5 24.2 30.2 36.4 42.9 49.8 
Seeds in 


periphery 3 4 4 5 7 8 9 IO IO 13 IS 18 22 25 
Seeds over 
area — I 2 3 3 4 5 6 8 11 IS 18 2I 25 


The relative proportion of seeds around the periphery and over the area is applicable for loading surface applicators of corresponding 
geometry, with proper activity per seed chosen (e.g., 1 to 1.5 mc per seed). 


sequent days. Therefore, Ir!® is a better 
radioactive material for such intermit- 
tent applications over an extended 
2eriod. 

‘b) The maximum dose at so cm. from 
che applicator is estimated to be 13.7 
mr/hr. for Ir!®, 17 mr/hr. for Au??5, and 


of activity of 1 mc of Ir !®, 3-4 mc of Au’ 
and 0.5 mc of Rn?€ are suitable for loading 
the surface applicator. These may be ar- 
ranged as stipulated in Table IIIA-D, 
depending on the shape of the lesion. 

The advantages of iridium over either 
radon or gold are as follows: 


(a) With Ir!® the increase in treatment 
time for subsequent days to deliver the 
same dose (840 rads) to the area of in- 
terest is only about I per cent on the sec- 
ond day of application, rising to a max- 
imum of about 6 per cent on the sixth 
day, while in the case of Au! even on 
the second day it is as high as 30 per cent, 
rising to impracticable values on sub- 


-9.7/hr. for Rn, 

tc) With Au??5, the dose rate during a 
single application (12 hr.) would fall from 
"o rads/hr. to 60 rads/hr. towards the 
end of the treatment each day, while the 
dose rate fall with Ir! is negligible. 

(d) The required beta shielding is less 
with Ir!® than with Au??, 

(e) Compared to radon seeds, the risk of 


Tasre IHIB 


DISTRIBUTION OF IRIDIUM 192 SEEDS OF INITIAL STRENSTH OF 225 MICROCURIES TO GIVE A DOSE OF 
18,000 RADS AT $ CM. FROM THE PLANE OF PERMANENT IMPLANT 


SQUARES 
Side of square (cm.) 24 3 34 43 5 6 " 8 9 Io 
Area in cm.? 64 9 124 20 25 36 49 64 81 100 
Total number of seeds 9.3 II.4 13.0 (Q^ 19.1: 2057 38:8 3806.8 431. $1 59.5 
Number of lines 3 4 4 5 5 5 3 7 8 8 
Distance between lines (cm) 1.25 I 1,3 = qui^ ra E DE DEE Iå 
Number of seeds in each line 4 È 6 6 7 8 8 
3 3 3 4 4 5 5Xs 5X6 6X6 6X7 
3 4 5 6 7 8 8 
4 4 5 
5 6 


Treat squares 1X1 and 14X14 as circles 


The relative proportion of seeds around the periphery and over the aren is applicable for loading surface applicators of correspond- 


ing geometry, with proper activity per seed chosen (e.g., I to I.5 mc per seed). 
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with stylets of suitable length (15.5 and 
24 cm., respectively). The average outer 
diameters of the cannula and the stylet 
are 1.25 mm. and 0.75 mm., respectively. 
A spherical head of about 4.0 mm. (dia.) 
on each cannula provides a good grip and 
control in implanting the seed at the re- 
quired site in the tissue. The cannula ends 
in a sharp point with a beveled edge of 
about 2 mm. length in the proximal end. 
In the case of asingle plane implant, 1 can- 
nula is used for each seed. For double plane 
or volume implants, however, the same can- 
nula may be used for 2 or 3 seeds along a 
given plane by withdrawing the cannula 
through known distances. 

An approximate calculation of the re- 
quired dose in the case of Ir!®, applying the 
dose-time relationship 


Dy Ti 0.26 
5 7a) 


gave a value of 12,000 rads for producing 
the same effect in 107 days as against 6,000 
rads in 7 days by radium. Since the above 
relationship was primarily intended for use 
with radium only, the tumor dose pre- 
scribed here was increased to 18,000 
rads. The choice of the higher dose was sup- 
ported by the clinical results in producing 
the desired reaction in the region of interest. 

For the distribution of Ir!® seeds, the 
data used for Au!?*5, at the Hammersmith 
Hospital, London, were modified to suit 
the activity per seed of Ir!” and the dose of 
18,000 rads prescribed. These data are 
shown in a convenient form in Table III 
A-D. The total number of seeds required 
for a given case arrived at by following the 
data in Table III and that arrived at by 
calculation in the usual way agree within 5 
per cent. The distribution rules stipulated 
are also applicable for surface applicators, 
but with higher activity per seed (e.g., 1 
mc for Ir!®). 


of Ellis, 


SUMMARY 
I. Radioactive iridium 192 is a better 
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material than Au! for surface applicators 
using intermittent applications over a per- 
lod of 2-6 days. 

2. The activity per applicator is about 
sc per cent as compared to that with Au! 
for a given case. 

3. The dose to personnel is as low as 13 
mr/hr. at so cm. from the surface of the 
applicator containing about 8 mc Ir!®, This 
dose could be further reduced to negligible 
proportions by a lead shield of 2-3 mm. 
In the case of radium the dose would be 
much higher and a larger thickness of lead 
sheet would be required for a comparable 
reduction in dose at so cm. * 

4. While loading the applicator with Ir!*, 
the protection required is reduced nearly to 
one-third of that required for radium. 

5. The distribution rules given in Table 
IIIA-D are more convenient for use by the 
clinician in terms of effort and time. 

6. For the interstitial application of Ir!*, 
special apparatus, like the gold grain gun, 
is not essential. 

7. Hospitalization of the patient can be 
minimized. 


Christian Medical College and Hospital 
Post Box No. 3 
Vellore—4, S. India 


The author wishes to thank Dr. S. P. 
Singh, Professor of the Radiotherapy De- 
partment for all the encouragement given 
to him for this work. 
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TABLE I 


37 POSITIVE SCANS 


Emboli 

Emphysema (localized or generalized) 
Effusions (isolated pleural) 

Infiltrate (pneumonia) 

Atelectasis (discoid or lobar) 

Asthma 

Cardiac Failure (patchy uptake) 


m 


MD MM I 


had positive arteriograms, although in 
theory such would be possible, especially in 
the left lower lobe where the heart produces 
a normal scan defect, which may adversely 
affect the interpretation. 


CONCLUSIONS 


1. Pulmonary scanning is an accurate, 
but nonspecific, method of evaluating pul- 
monary perfusion as shown by a high de- 
gree of correlation with pulmonary arteri- 
ography and plain film findings (94 per cent 
over-all agreement). Where the scan was 
negative, the pulmonary arteriogram was 
also negative in all cases. However, in 1 
case the scan was positive on the right 
(middle lobe) and normal on the left, while 
the arteriogram showed a left lower lobe 
embolus. Apparently this was not identified 
on the scan because of its retrocardiac loca- 
tion. It would seem prudent to conclude 
that in the evaluation of pulmonary em- 
bolus the presence of a negative scan makes 
the likelihood of a positive arteriogram 
very slight, but is not completely exclusive 
with reference to the retrocardiac area. 

2. Approximately one-half (54 per cent) 
of the scan abnormalities found were asso- 
ciated with disease processes other than 
embolism in spite of the clinical suspicion of 
embolism which led to the performance of 
the examinations. This finding is of clinical 
importance in terms of patient treatment 
and suggests that positive scans should be 
followed up by arteriography for complete 
evaluation. 

3. A simple method of pulmonary arteri- 
ography and scanning is described which 
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can be performed safely and rapidly in vir- 
tually any X-Ray Department. We feel 
that it ıs particularly suited to the patient 
in acute distress due to the presence of 
recent pulmonary embolization. 


Donald S. Linton, Jr., M.D. 
Dzpartment of Radiology 
University Hospitals of Cleveland 
Case Western Reserve University 
2065 Adelbert Road 

C:eveland, Ohio 44106 
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INJECTION OF RADIOCOLLOIDS IN EARLY 
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HE intraperitoneal injection of radio- tive pelvic irradiation does not contribute 

. colloids was introduced in the manage- to the survival of patients in whom com- 
ment of cancer of the ovary 25 years ago. plete resection of the ovarian cancer was .. 
The rationale for this method was to pre- possible. Total abdominal irradiation, how- 
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Fıc. 2. Injection of the colloidal radioactive 
phosphorus under pressure. 


radioactive phosphorus, 2 patients died of 
cancer at 13 and 28 months after surgery. 

If one eliminates the 4 patients who died 
without disease and the 1 patient who died 
postoperatively, a total of 26 patients is 
left in the group with surgery only. At the 
end of 5 years, 20/26 patients (77 per cent) 
in the surgical group and 24/26 patients 
(92 per cent) in the group with radioactive 
phosphorus were alive without evidence of 
ovarian cancer. This difference is of border- 
line statistical validity, since approximately 
so patients in each group would be required 
to detect a 15 per cent difference (from 77 
to 92 per cent with a p 0.05). 

In Table 1v, a more detailed analysis of 
the 5 year survivors is presented in an 
effort to weigh the influence on survival of 
various other factors, such as pelvic irradia- 
tion, omentectomy, histology, and extent of 
disease. Statistical analysis of these results 
(using the Chi-square test and Fisher’s 
exact probability with Tocher’s modifica- 
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tion) shows no significant difference be- 
tween the 2 groups, however, because of the 
small number of patients involved. 
F:gure 4 shows the percentage of recur- 
rences in the 2 groups of patients; í.e., the 
patients with surgery only, and the patients 
with surgery and postoperative intra- 
peritoneal injection of radioactive phos- 
phorus. Seven patients (22.5 per cent) in 
the first group, and 3 patients (11.5 per 
cent) in the second group developed local 
recu-rences after their treatment at Me. 
morial Hospital. In only 1 patient in each 
group was the recurrent ovarian cancer 
eventually controlled. The first was a 57 
year old housewife with a granulosa cell 
carcinoma of the right ovary treated by 
BSO and P*; a hysterectomy was not per- 
formed because of her poor general condi- 
tion. Five and one-half years later an ab- 
dommal recurrence was noted and the 
patient underwent a TAH and omen- 
tectomy at this time. She is at present alive 
and well, 12 years after the initial treat- 
ment and 63 years after the treatment for 
recurrence. The second patient was a 60 
year old housewife who also had a granulosa 
cell carcinoma of the right ovary. A BSO 
was performed and postoperative pelvic 
irradiation (3,000 rads) was given. Nine- 
teen months later, an abdominal recurrence 
was noted. The patient underwent a TAH 
and omentectomy followed immediately 
postoperatively by the intraperitoneal in- 
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STAGE I—CANCER OF THE OVARY 
S YEAR SURVIVAL 


1956-1965 
Surgery and 
Surgery pe 

Pelvic irradiation 

yes 6/10 8/9 

no 14/21 16/17 
Omentectomy 

yes 4/5 14/16 

no 16/26 10/10 
Papilla-y adenocarcinoma 12/23 18/19 
Other 8/8 6/7 
Unilateral involvement 16/22 15/16 
Bilateral and/or ascites 4/9 9/10 
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jection of 10 mc of P”. She has been on 
cytoxan since then and is at present alive 
without evidence of cancer 8 vears after the 
onginal treatment and almost 63 years 
after treatment for the recurrence. 

The remaining 8 patients died of un- 
controllable cancer following the recurrence 
of their disease. Seven of these patients had 
papillary carcinoma, and 1, a pseudo- 
mucinous adenocarcinoma. Thus, the im- 
portant point in this report is the significant 
prolongation of a symptom-free period in 
the group receiving P*?, Even though sur- 
vival percentages and length of survival 
might be identical in the 2 groups, the 


symptom-free interval has been extended 
appreciably. This achievement more than 


vindicates the use of PP 
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STAGE I——CANCER OF THE OVARY 
CAUSE OF DEATH 
1965 


1950- 





a _ Surgery and 
Surgery |^ ^ pa 


Local recurrence 2 2 
Local recurrence and 
distant metastases 4 G " 
Second cancer 3 o 
Other R O 
All causes - 2 


death, which are listed in Table v. Two 
patients in each group died of local (intra- 
abdominal) recurrence. Four patients in 
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with surgery only develeped late com- 
plications; 1 peritoneal adhesions, I intes- 
tinal obstruction, and 1 a severe fatal 
glomerulonephritis. One patient (4 per cent) 
in the group with radioactive phosphorus 
developed severe hydronephrosis and cysti- 
tis. The first of these 4 patients had 
surgery only; the second patient received 
pelvic irradiation postoperatively; the last 
2 patients received total abdominal irradia- 
tion postoperatively (3,000 and 4,200 
rads, respectively). 


SUMMARY 


1. From April 1956 to September 1965, 
57 patients with Stage 1 cancer of the ovary 
(as defined by the International Federation 
of Gynecologists) were treated at Me- 
morial Hospital. The over-all 5 year sur- 
vival rate of these patients is 78 per cent 
(44/57). 

2. Radioactive colloidal phosphorus (P®) 
was used in 26 patients (46 per cent of all 
patients). The 5 year survival rate for the 
patients with and without P® is 92 per cent 
(24/26) and 64 per cent (20/31), respec- 
tively. 

3. There is no evidence of any major 
adverse effect, either in the postoperative 
period or at a later date, attributable to the 
instillation of P*, 

4. Because of the small number of pa- 
tients, no definite conclusions can be 
formed at this time regarding the value of 
omentectomy. A controlled prospective 
study, therefore, appears desirable in order 
to investigate this question. 

5. It appears that the postoperative in- 
stillation of P® decreases the incidence of 
local (intra-abdominal) recurrences, but 
owing to the small number of patients, no 
definite conclusions can be drawn. 

6. A controlled prospective study on a 
nation-wide basis is advisable in order to 
determine the value of radiocolloids in early 
cancer of the ovary, since only a small 
number of patients of this type are seen at 
any one institution. On the basis of our 
preliminary results, we at Memorial Hos- 
pital are presently using colloidal P? 
immediately postoperatively in all patients 
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with Stage 1 cancer of the ovary; in Stage 
11, the patients are randomized following 
surgery for radioactive phosphorus plus 
external pelvic irradiation versus chemo- 
therapy alone. 

The main argument for the use of col- 
loidal phosphorus postoperatively is the 
simplicity of administration and the ab- 
sence of severe side reactions and late 
effects, which are associated with the use of 
total abdominal irradiation. 


Basil S. Hilaris, M.D. 

Department of Radiation Therapy 
Memorial Hospital 

444 East 68th Street 

New York, New York 10021 
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SECOND LOOK SURGERY AFTER RADIATION 
THERAPY FOR ADVANCED STAGES OF 
CANCER OF THE OVARY* 

By ERWIN TEPPER, M.D.,t LOUIS J. SANFILIPPO, M.D.,t JOHN GRAY, M.D., 
and SEYMOUR L. ROMNEY, M.D. 


BRONX, NEW YORK 


HE results of treatment of advanced 
carcinoma of the ovary are 
poor.!:2.5,8,9.11 The disease that has spread 
beyond the pelvis is almost universally 
fatal. Nevertheless, treatment must be 
given in an attempt to arrest the disease 
and prolong comfortable survival. Com- 
binations of various treatment methods 
have been employed;**-7.1,14 however, it 
remains unclear which are most effective. 

The role and scope of surgery in primary 
treatment of incompletely resectable, ad- 
vanced ovarıan cancer is still disputed. 
Many authorities advocate removal of as 
much disease as is feasible.**1 Some even 
advise radical resection of involved pelvic 
and abdominal viscera.! 

Others believe that incomplete surgical 
excision may actually disseminate disease 
by opening lymph and blood channels, and 
spread cancer cells over the peritoneum.’ 
Kottmeier states that recurrence follows 
rapidly after forcible excision of fixed 
masses. Irradiation and chemotherapy, 
prior to excisional surgery, have been rec- 
ommended instead. 

In 1960, we began a program of combined 
treatment for advanced ovarian carcino- 
mas. It consisted of exploratory laparot- 
omy, biopsy, irradiation and concurrent 
chemotherapy, followed by second look 
surgery. The aim of preoperative treatment 
was to destroy tumor masses, or eliminate 
their fixation; and thereby aid definitive 
surgery and prevent iatrogenic dissemina- 
tion. 


The purpose of this paper is to present 17 


cases who received this combined treat- 
ment. All were followed for a minimum of 3 
years. 


TREATMENT POLICY 


Exploratory Laparotomy. Laparotomy 
was performed in all cases of suspected 
carcinoma of the ovary. Advanced disease, 
incompletely resectable, with fixed masses 
or peritoneal spread, was left undisturbed 
except for biopsy. 

Irradiation. A course of 3,000 rads 
abdominopelvic irradiation was given after 
wound healing, supplemented by 1,000 
rads to the pelvis if tumor fixation per- 
sisted. 

Chemotherapy. ThioTEPA was adminis- 
tered intramuscularly concurrent with the 
irradiation. A total dose of 1.5 mg./kg. of 
body weight was aimed at. In cases in 
which hematopoietic depression developed, 
chemotherapy was interrupted temporarily 
without discontinuance of radiotherapy. 

Second Look Surgery. Re-exploration was 
undertaken 4 to 8 weeks after completion of 
irradiation and at least 3 weeks after 
chemotherapy if the clinical response to 
treatment was satisfactory. No surgery was 
performed if the patients were unimproved, 
or had progression of disease. Definitive 
surgical treatment consisted of total ab- 
dominal hysterectomy (TAH) and bilateral 
salpingo-oophorectomy (BSO), plus omen- 
tectomy. 

Biopsy, intestinal palliative bypass, or 
supracervical type hysterectomy was done 
in cases with incompletely resectable dis- 
ease. 


* Presented at the Seventy-first Annual Meeting of the American Roentgen Ray Society, Miami Beach, Florida, September 29- 


October 2, 1970. 
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CLINICAL MATERIAL 

During the period reviewed, 1960-1966, 
37 patients with advanced carcinoma of the 
ovary received irradiation and chemo- 
therapy after laparotomy. Seventeen of 
these had second look surgery and form the 
basis of this report. 

The other 20 patients were not re-ex- 
plored because of: (1) incomplete treatment 
(5 cases); (2) poor response or distant 
spread (8 cases); (3) refusal to undergo re- 
operation (5 cases); and (4) medical con- 
traindications (2 cases). These last 7 
patients had good clinical response to 
irradiation and chemotherapy. 

Age. Patients with second look surgery 
varied in age from 20 to 71 years. The age 
range was as follows: 20-29 years, I; 30-39 
years, 4; 40-49 years, 4; 50-59 years, 5; 
60-69 years, 2; and 70-79 years, I. 

"Clinical Staging. Tumors were staged 
retrospectively according to the recom- 
mendations of the International Federation 
of Gynecology and Obstetrics (adopted in 
1964).5 The findings were: Stage IIB—2; 
Stage III—14; and Stage IVA—1. 

Ten of 17 patients had gross ascites, 2 
had liver metastases; 4 had pleural effusion, 
1 of whom had proven metastases to the 
pleura. 

Histologic Classification. The tumors were 
of the following types: papillary serous 
cystadenocarcinoma—12; pseudomucinous 
adenocarcinoma—2; granulosa cell car- 
cinoma—2; and undifferentiated carcino- 
ma—1. 

Surgical Procedure at Exploratory Lapa- 
rotomy. Biopsy only was performed in 14 
patients. Salpingo-oophorectomy was done 
in 3 cases; unilateral in 2, and bilateral in 1. 

Radiotherapy. Irradiation was adminis- 
tered with a 250 kv. constant potential 
unit, HVL. 3 mm. Cu. Opposing ab- 
dominopelvic ports were used, extending 
from the xiphisternum to the upper or 
mid-symphysis. Usual field sizes were 22-24 
cm. by 30-35 cm. Usually, one kidney was 
blocked during posterior irradiation. 

A midplane tumor dose of 3,000 rads in 6 
to 8 weeks was given in most cases. The 
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dose was slightly reduced or the treatment 
time prolonged in a few patients in poor 
condition, or with severe radiation reac- 
tions. Án additional 1,000 rads was given in 
I to 2 weeks with the cobalt 60 unit to 
the pelvis if pelvic fixation remained. 

Chemotherapy. ThioTEPA was adminis- 
tered 3 times per week: 2.5 mg. doses con- 
current with radiotherapy, and 5 mg. doses 
thereafter. Chemotherapy was interrupted 
in a few patients with leukopenia below 
2,000 or platelet depression below 80,000, 
but was terminated before completion in 
only 2. Total doses ranged from 32 to 125 
mg., and averaged 77 mg. 

Second Look Surgery. Irradiation pro- 
duced significant regression of tumor in all 
but 3 cases. The masses became smaller and 
more mobile; the peritoneal implants dis- 
appeared. Ascites was completely con- 
trolled in 9 of 10 patients with fluid at 
inizia] laparotomy. In 9 patients gross total 
removal of tumor was achieved: 3 with 
complete regression, and 6 with sufficient 
regression to permit total excision. Five had 
incomplete removal. In 3 other patients no 
resection was attempted because the re- 
sidual disease was extensive and the fixed 
masses persisted (Table 1). 

The surgical procedures performed were: 
abdominal hysterectomy, salpingo-oopho- 
rectomy and omentectomy in 13, 4 of whom 
had a supracervical-type hysterectomy; 
bilateral salpingo-oophorectomy in 1 with 
previous hysterectomy; and biopsy only, or 
paliative intestinal bypass in 3. 

Histologic studies showed residual micro- 
scapic disease in the surgical specimens or 
biopsies in all 17 cases. 


RESULTS 


The results of treatment are given in 
Figure 1. Ten of the 17 patients were dead 
in less than 2 years of pelvic and abdominal 
recurrences. Seven survived over 3 years 
(42 per cent), 4 with repeated courses of 
chzmotherapy and/or irradiation for recur- 
rence. 

The average survival from the time of 
diagnosis of the whole group was 29 
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SURVIVAL AS MEASURED FROM THE DATE OF INITIAL DIAGNOSIS 


Fic. 1. Graph shows duration of survival and recurrenc=-free interval in months from the time of initial 
diagnosis. Three patients are still alive and well. NED -«no evidence of disease. 


main to be determined. No definite con- 
clusions can be drawn from this small 
study; however, kilovoltage irradiation and 
small doses of thioTEPA achieved sufficient 
tumor destruction to permit gross total 
removal in the majority of cases re-ex- 
plored. 

More intensive preoperative treatment 
with megavoltage techniques? and the 
newer chemotherapeutic agents™ should 
prove more effective and merit clinical trial. 


CONCLUSION AND SUMMARY 


1. A series of 17 patients with advanced 
ovarian carcinoma who had exploratory 
laparotomy, 3,000 rads abdominopelvic 
irradiation, thioTEPA and second look 
surgery is reported. 

2. Tumor regression was complete or 
sufficient to permit gross total removal of 


the tumor in 9 of 17 cases. Microscopic dis- 
esse was present in all cases, however. 

3. A 3 year survival of 41 per cent was 
achieved. The average survival of all cases 
was 29 months; 20 months free of recur- 
rence. Three of the 17 cases remain free of 
disease from 48 to 77 months. 


Erwin Tepper, M.D. 

Department of Therapeutic Radiology 
Monmouth Medical Center 

Taird and Pavilion Street 

Long Branch, New Jersey 07740 
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upper confidence limits, and those to the 
left, the lower confidence limits. We have 
preferred to use 95 per cent limits, suggest- 
ing that the true average value or true 
variance could be found within this range 
with 95 per cent confidence. 

The next 2 numbers produced in the pro- 
gram are skew and kurtosis (Fig. 2). It can 
be shown that the average, variance, skew, 
and kurtosis are related since each arises in 
a certain power series expansion in a char- 
acteristic function that represents the 
statistical distribution at hand. It is known 
that for a normal distribution the skew is o, 
and kurtosis, 3. A statistical test which will 
designate the significance of the departure 
of skew and kurtosis parameters from cer- 
tain desired values is not known. However, 
these parameters give a qualitative mea- 
sure of the “fit” to any selected distribution. 
Should the data be shown to not be normal, 
these 4 parameters may be used as a guide 
in determining a suitable distribution for 
further study. 

The next 2 columns, std-dev and 95 per 
cent L+95 per cent H, must also be con- 
sidered as a set (Fig. 2). Here, the standard 
deviations of the data set with an asso- 
ciated confidence interval are defined. 
These numbers represent the square roots 
of the values given for the variance. 

The next column of data 1s the coefficient 
of variation (Fig. 2). This number is com- 
puted by dividing the standard deviation 
by the average. 

The next to the last column contains Chi 
square statistics computed for a normality 
test of the data set (Fig. 2). It is here that 
the cell center and cell width parameters 
previously discussed impact as the statistic 
is determined from a histogram prepared 
from the raw data. This is also true for the 
next column of numbers represented as 
K-S (Kolmogorov-Smirnov statistic). The 
degrees of freedom depend upon the cell 
width and are shown in column, NU. 

The final column of the number table is 
the Kolmogorov-Smirnov (K-S) statistic 
(Fig. 2). This number is computed from a 
normalized cumulative histogram by find- 
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ing the maximum difference at any cell edge 
between the sample histogram and the true 
normal histogram. The cumulative histo- 
gram differs from the histogram described 
above in that the total number of elements 
less than the chosen cell edge are used 
when determining frequency rather than 
using the number of elements between cell 


es. 

For both the Chi square and the Kolmo- 
gorov tests, the computed statistic is com- 
pared against a table of previously tabu- 
lated values to determine whether the data 
can be considered normal.** The confidence 
level and degrees of freedom in the statistic 
are related to the number of elements in the 
sample. 


DISCUSSION 


In determining the type of statistical 
analysis to be utilized it was recognized 
that variations observed in cell counts in 
each frame have several components: 


1. Variations due to random nature of 
radioactive decay 

2. Variations due to nonuniformity in 
the crystal detector, light pipe, photo- 
multiplier system 

3. Vanations due to background and 
noise 

4. Variations due to the patient. 


'Nhen a uniform pool of radioactive ma- 
terial is utilized, patient variations are ex- 
cluded. Attempts can then be made to 
measure the size of the remaining varia- 
tions. 

Two major branches of statistics pro- 
vide mechanisms that may be used in 
analysis of the uniform pool data: 


1. Classical sampling statistics. These 
tend to treat spatial and temporal 
aspects separately: 

a. Computation of means, variances, 
and confidence intervals 

b. Testing of hypothesis concerning 
population statistics using: 
(a) The Chi square test 
(b) Analysis of variance 
(c) Student's t 


Spatial Statistics of a Gamma Camera 
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A SIMPLE BOLUS MOULD FOR INCREASING 
SURFACE DOSE WITH HIGH ENERGY BEAMS* 
By R. V. SCHEELE, M.S., J. W. TURNER, Jr, FAYE HURTT, R.1.T., 
aud W. C- CONST = E, M.B., Cu.B., DMRT. 


CHARLOTTESVILLE, VIRGINIA 


SITUATION recently arose where the cogit 0.002 gm./ems, This corresponds 
radiotherapist desired = skin- on favorably to the density of paraffin wax 
effects of 8 MV. roentgen rays to be reduced (pP=0.87-0.91 gm./cm.?) and also to the 
to 1 cm. rather than the usual 2 cm. T his density of soft tissue naso 
was accomplished by devising a bolus Large sheets (10 X 10 inches) of the 
mould composed of felt and wax. We be- material were also made and the thickness 


lieve that this idea, as described below, may determined. A 1N2482 Sarkes Tarzian 
be of benefit to other-users-of high-energy: 








diode detector, with an_outside diameter of 





beams. o.4 cm., was placed in the center of a 
o X 10 cm. field at a constant source-to- 
probe distance of 100 cm. and the current 

The patient to be treated was brought measured with a Model 610C Keithley 
into the Division of Radiotherapy where a electrometer. The felt-wax plates were then 
shell of the neck contour was made by placed directly above the diode probe and 
applying a plaster of Paris bandage to the the dose rate determined. The dose rate, 
area of interest. The shell was allowed to normalized to 1 for the maximum reading, 


MATERIAL AND METHOD 











harden and then removed from the patient. was plotted a 





rainst thickness of bolus 
Its inner surface was coated with petroleum material (Fig. 2). The curve shows that the 
jelly and filled with a mixture of 3 parts maximum build. 

stone plaster to 1 part water. T i was bolus material. Thus, to attain a peak 
allowed to harden forming a positive form absorbed dose rate at a depth of 1 cm. 
of the patient contour. The plaster of Paris beneath the skin surface for 8 MV. roentgen 
shell was then removed. 

A piece of felt of appropriate thickness, 
depending on the degree of build-up de- 
sired, and precut to the approximate area 
desired, was allowed to soak in hot paraffin 
wax until it was saturated. This wax- 
saturated felt was applied to the outer 
surface-of-the-positrve-form;-shaped-teAts 





up OCccurs ut 2,2 UH of 











A Simple Bolus Mould 


THICKNESS (g/cm) venient and economical to use. It conforms 


2.0 3.0 i perfectly to the patient contour and can be 
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MELTING POT FOR IRREGULAR SHAPED LEAD 
SHOT-THERMOPLASTIC SHIELDS 


By YOSH MARUYAMA, M.D.,* DENNIS BURNS,f and LAWRENCE ESPYt 


LEXINGTON, KENTUCKY AND MINNEAPOLIS, MINNESOTA 


por shielding using con- 
toured lead shields is desirable under 
certain conditions; e.g. in the radio- 
therapy of the mantle field in Hodgkin's 
disease. In 1969 a simple method for block 
construction useful for a clinic which does 
not have adequate shop facilities for cast- 
ing or machining metallic lead was de- 
scribed. Very simply, lead in the form of 
small shot can be placed in a thermoplastic 
matrix for the shielding of complex shapes 
such as the lungs. 


MELTING APPARATUS 


” A simple apparatus designed as a melting 
pot dispenser of the matrix-lead shot mix- 
ture has now been constructed and used. 
The unit is essentially a stainless steel pot 
with walls lined with a heating coil. The 
heating element is controlled by a Virtis 
(model g1- TC) temperature controller with 
a variable temperature adjustment be- 
tween o-100%C. with a service mounted 
probe thermistor (50-4-D). The bottom of 
the pot is a conical funnel with a large out- 
let measuring 2 inches in diameter. A screw 
driven, rotatory plug controls the outlet. 
The unit may be set at about 80?C., which 
is the melting temperature of the thermo- 
plastic.? Both the lead shot and plastic are 
placed in the melting pot and reduced to a 
molten slurry. Lead shot, being of much 
greater density, settles to the bottom of the 
pot and can be dispensed into the poly- 
ethylene or polystyrene mold forms which 
have previously been cut. In use, it has 
been found that further settling occurs in 
the mold so that the thermoplastic Rigidax 
rises to the top. The addition of a small 
amount of lead shot after initial pouring 
assures homogeneity of lead in the mold. 


After several hours, the shield is ready for 
use with or without removal from the poly- 
ethylene material. 

In the past year, lung shield construc- 
tion has become routine using this pot, and 
a patient seen one day can have his initial 
treatment on the afternoon of the next day 
with his individually constructed lung 
shield. The portal radiograph in the treat- 
ment position is the basis of shield con- 
struction; nonetheless, further fine adjust- 
ment is often desirable using variable block- 
surface-distance.! 

A separate aspect of the melting pot re- 
lates to the re-utilization of the used 
blocks, After a period of time a clinic 
accumulates a number of previously used 
blocks which can simply be placed in the 
pot and melted down in several (3-4) hours 
to a recastable form. A final consideration 
relates to separation of the thermoplastic 
from the lead shot after the plastic com- 
pound has aged and lost its desirable 
features. This was accomplished by adding 
water, heating and repeated rinsing of the 
shot material. This has to be done only 1 or 
2 times a year, especially if the temperature 
has been lowered to room temperature after 
each usage. 


CONCLUSION 


The pot described is of adequate size for 
this clinic, which treats about 50 to 75 
mantle field patients per year. It would be 
adequate for 2 to 3 times this number. Ina 
reduced size (7450 per cent reduction in 
width and length scale) the unit would be 
useful for smaller clinics that treat a lesser 
number of patients annually, and do not 
have access to machining or casting facili- 
tes. The finished product may also be 


* Department of Radiation Medicine, University of Kentucky A. B. Chandler Medical Center, Lexington, Kentucky. 
t Mold Technology Laboratory and Scientific Apparatus Shop, University of Minnesota Health Science Center, Minneapolis, 


Minnesota. 
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Tage | Taare H 
PATIENTS WITH DIAGNOSES-OF-— —— ——— — — PATHEN'TS-WITH-PRESUMPTPIVE-DIACNOSISCOT 
CHROMOPHOBE ADENOMA CHROMOPHOBE ADENOMA BUT 
(1931 to 1969) INITIALLY UNTREATED 
Received radiation or surgical treatment, Eventual state unknown ( no follow-up examination) 
or both, at UCSE Initially: Enlarged sella, but normal visual fields* 6 
Single course of treatment tks ua: : Enlarged sella and field defect 2 
Multiple courses* of treatment ae 
Deleted from present study 161 Follow-up observations available 
In present study of recurrence 19 Initially: Enlarged sella with normal visual 
Only medical management, or no treat- fields i 
ment at UCSI 29 Sella became larger 3 
Incidental finding at necropsy 40 3 treated at §,f 6, and 13 years 
Pituitary enlarged E Visual field defects appeared a 
Pituitary normal size 33 2 treated at 1,f and 5] years 
a No change in sella or field 3 
Total 2£9 2 not treated; followed 4 and 20 
years 
* Does not reflect total number of recurrences as a few patients 1 treated at 4 years (svmploms 
refused retreatment and some of the earlier patients were In- increasing) 
adequately followed. Y 
T Either. primary radiation therapy or the retreatment was | | : i: 
given elsewhere and could not be evaluated. Initially: Visual field defects and enlarged sella 
Field defects became larger es 
: Y l 4 treated at $, 14,f3, and § years 
after 4 years because of D istent and in- i not treated; followed 8f years 
creasing severe headache p c d uM c tsinereased—— ————4- 
of therapy 1 patient had cerebrospinal fluid 3 treated at 1,1 4,] and $1 years 


| f s u ER 
rhinorrhea* and 2 others pue moderate vi * One had hypopituitarism. 
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Tasre III l 
PRIMARY THERAPY: FRONTAL CRANIOTOMY WITH PARTIAL REMOVAL OF CHROMOPHOBE ADENOMA 
Patient: L M N O P Q R S T 
Treatment Surgery Surgery Surgery Surgery Surgery* Surgery] Surgeryl Surgery* Surgery* 
Response (same) (better) (better) (better) (better) (better) (better, (better) (better) 
normal) 
Interval 2 yr. 7 yr. 2 yr. I yr. 3 yr. 3 yr. 8 yr. 44 yr. I yr. 
Status (worse) (worse) (worse) (worse) (worse) (worse) (worse) (blind) (worse) 
Treatment 3,800 r/ Surgery 5,400r/ 2,300r/ Surgery Surgery 4,000r/ s,ıcor/ 2,650 r/ 
16 da. 28 da.  32da. 3,000r/ 4,500r/ 45da. 46da.§ 45 da. 
27 da. 41 da. Surgery* 
3,800 r/ 2,800 r/ 
16 da, 180 da. 
Response (better) (same) (same) (same) (better) (better) (normal) (?) (normal) 
Interval IO yr. 12 yr. : 8 yr. 12 yr. yr. 7 yr. $ da. IO yr. 
Status (stable) (stable) (worse) (stable) (stable) (stable) (stable) (dead) (worse) 
DNRC DNRC DNRC 
Treatment Surgery* Surgery 
4,200 r/ 
e 29 da. 
Response (?) (better) 
Interval I wk. I yr. 
Status (deadl) (stable) 
* Cystic chromophobe adenoma. 


T Also had meningioma of tuberculum sellae. 


General condition terminal; patient died 5 days after completion of irradiation; cause of death unknown. 


Huge invasive adenorra. 
Surgical death. 


(Comments in parentheses refer to visual field.) DNRC Death not related to chromophobe adenoma. Radiation doses are cited as 


r to pituitary in given number of days; e.r., 3,800 1/16 da. 


TREATMENT OF RECURRENT 
CHROMCGPHOBE ADENOMA 


Recurrent chromophobe adenomas in Ig 
patients received therapy after primary, 
presumably definitive therapy had been 
given for the same disease. One had re- 
ceived radiation therapy only. Craniotomy 
with partial removal of the adenoma had 
been performed in 9. Since these patients 
did not receive postoperative radiation 
therapy, their initial therapy might be con- 
sidered as incomplete. The other 9 patients 
had undergone surgical decompression plus 
postoperative radiation therapy. In all pa- 
tients the radiation therapy was given 
either at the University of California Med- 
ical Center or at a nearby institution. De- 
tailed data relative to the treatment were 
avalable on all patients included in the 
study. Conclusions based on a single case 


are unsatisfactory. Hence, the one tumor 
initially irradiated only, which at cranio- 
tomy 2 years later and at postmortem ex- 
amination 6 months postoperatively proved 
to be a chromophobe adenocarcinoma, will 
not be considered further. 

In this material, the interval between pri- 
mary and secondary treatment averaged 
3.5 years (range from x to 8 years) when 
the earlier therapy was surgery alone 
(Tables nt and tv). The average inter- 
val after combined treatment, surgery plus 
postoperative irradiation, was 8.9 years 
(range from 24 to 17 years) (Table v). It 
appears that in those tumors destined to 
recur, the irradiation may have delayed the 
recurrence. 

At the time of the first treatment, of 
those tumors initially treated by surgery 
alone, a locally invasive adenoma was de- 
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in 1 patient (B). By contrast, 5 of Taste IV 


the gw ith primary com bined treatment had SUMMARY OF TABLE III 








Tasıe VI 


in 4 and stabilized fields in 3. In 8 others, 


SUMMARY OF TABLE V the co mbined retrea tment b v Surgery an d 
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TABLE Í 


CLINICAL MATERIAL 








Hysterec- No hys- 
tomy terectomy 
Choriocarcinoma 5 — 
Chorioadenoma destruens 7 — 
Hydatidiform mole 3 16 
Total 15 16 


with a No. 20 scalp-vein needle and flushed 
with heparinized saline to avoid clotting. 
Then, micropaque (barium sulfate sus- 
pension) was injected slowly. Roentgeno- 
grams were taken at each injection of 1.5 
to 2.0 cc. until considerable resistance to 
the injection was encountered. Usually a 
total of 7 to 8 cc. of contrast medium was 
required. Following fixation of the uterus 
in IO per cent neutral buffered formalin 
solution for 7 to Io days, cross sections of 
uteri 0.5 to 1.0 cm. thick were made and 
fourfold magnification angiograms were 
taken in the same manner as described 
above. 

The major angiographic findings were 
classified as follows: (1) increased myome- 
trial vascularity; (2) presence of tumor 
vessels; (3) central and peripheral vascular 
pooling; (4) central avascularity; and (5) 
early venous filling. These angiographic 
abnormalities were compared with the 
findings of magnification angiography of 
the removed uteri. Analysis was also made 
to answer the question whether or not 
pelvic angiograms were suggestive of any 
particular histologic type of trophoblastic 
tumors. 


RESULTS 


HYDATIDIFORM MOLE 


Nineteen patients with hydatidiform 
mole were examined by pelvic angiography. 
Seventeen of these were sent to our clinic 
following a mole abortion. The remaining 
2 patients visited our hospital before re- 
moval of the uterine contents, and even- 
tually underwent a curettage at our hos- 
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pital. Three of the 19 patients underwent 
a hysterectomy, since the urinary human 
chorionic gonadotropin titer did not return 
to the expected low level within 3 weeks 
following mole abortion. Magnification 
angiography was performed on these 3 re- 
sected uteri. 

Pelvic angiograms usually showed slight 
to moderate dilatation of the uterine ar- 
teries with the diameter measuring I to 2 
mm. in the proximal portion. One or both 
ovarian arteries were enlarged in Io of Ig 
patients. The myometrial arteries were 
slightly dilated and seen as spiral vessels 
in all patients (Fig. 1, 4 and B). Space- 
occupying lesions with vascular pooling or 
central avascularity were not demon- 
strated. 

Two patients, whose uteri were enlarged 
without signs of a fetus, showed irregular 
vascular spaces in addition to enlarged, 
stretched uterine, ovarian and myometrial 
arteries (Fig. 2, 4 and B). The irregular 
vascular spaces were thought to be present 
in the intervillous spaces of the tumor. 
There were multiple round filling defects 
with sharp margins surrounded by vascular 
spaces. These were thought to correspond 
to the cystic degeneration of the villi. 
Evacuation of the uter confirmed the 
angiographic diagnosis. 

Magnification angiography of the 3 re- 
sected uteri showed multiple, fine, spiral 
myometrial arteries (Fig. 1, C and D). No 
vascular pooling, avascular lesions or early 
venous filling were demonstrated, corre- 
sponding to the findings of pelvic an- 


giography. 
INVASIVE TROPHOBLASTIC TUMORS 


There were 12 patients who were classi- 
fied under this heading. Hysterectomy was 
performed on all patients. Seven patients 
were diagnosed as having chorioadenoma 
destruens on histologic examination of the 
resected uterus, while a diagnosis of 
choriocarcinoma was made in § patients. 
Two resected uteri from patients with 
choriocarcinoma were not available for 
magnification angiography. Thus, evalua- 


Angiography of Trophoblastic Tumors 
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lic. 4. Chorioadenoma destruens in a 47 year old Japanese female. 
(4) Arterial phase of pelvic angiogram. Both uterine arteries and myometrial vessels are enlarged. 
There is a space-occupying lesion in the right fundus which is surrounded by tortuous myometrial 


vessels. They simulate tumor vessels (arrows). (5) Capillary phase of the angiogram demonstrates 
central avascularity of the lesion with peripheral vascular pooling (arrows). Spiral myometrial vessels 


are well shown. 


cally demonstrated in 7 patients, and in 6 
of them these changes were confirmed by 
magnification angiography (Pig. 5, | 
An incorrect diagnosis was made in 2 pa- 
tients by pelvic angiography. In the other 
2 patients central avascularıty was not 
present on either the pelvic or magnifica- 
tion angiograms. 

(5) Early venous filling. The veins around 
the lesion draining into the ovarian. or 





lic. 4. (C) Magnification angiogram of the uterus 
shows lobulated central avascularity and peripa- 
eral vascular pooling. No definite tumor vessels 
are noted. 


iac veins were usually demonstrated in 
the late capillary phase of pelvic angiog- 
raphy. Slightly earlier filling of the veins 
was seen In 2 patients on the pelvic an- 
giograms, and in I of them this was con- 
Armed by the magnification angiogram. 
There was no case which showed arterio- 
venous fistula in or around the lesions. The 
filling of the veins was usually via the 


capillaries rather than arteriovenous fis- 
tulae on both the pelvic and magnification 


DIFFERENTIATION OF CHORIOADENOMA 
AND CHORIOCARCINOMA BY 
ANGIOGRAPHIC FINDINGS 


DESTRUENS 


It was difhcult to differentiate these 2 
entities by pelvic angiography (Table 
nr). Central vascular pooling was present 
in 4 of 7 cases with chorioadenoma «le. 
struens, and this finding was not present 
in any of 3 choriocarcinomas. Peripheral 
vascular pooling was present similarly in 
both entities. There was central avascular- 
itv in 2 of 3 cases of choriocarcinoma, while 
this finding was present in s of 7 cases of 
chorioadenoma destruens. Enlarged myo- 
metrial vessels, tumor vessels and early 
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ings of injection studies of the operative 
specimen. It has been mentioned that good 
results with such studies depend upon the 


quality of the contrast material, duration 


and pressure of the injections, the state of 
the specimens, etc. Serial filming with 
fractionated injections of 2 to 3 cc. of 
contrast medium such as used in this study 
seems to produce angiograms of nearly 
a natural state of the vasculature. In fact 
there has been fairly good correlation be- 
tween the pelvic angiography: ‘and the 
magnification angiography in this study, 
enabling us to evaluate the findings of 
pelvic angiography by this technique. 

There was a high conformity of the 
pelvic angiographic findings with those of 
magnification angiography of the removed 
uteri in demonstration of increased mfo- 
metrial vessels, peripheral vascular pooling, 
central avascularity, and central vascular 
pooling. However, the tumor vessels which 
were frequently suggested on pelvic an- 
giography were not present within the 
trophoblastic lesions of most cases on 
magnification angiograms. 

In spite of some difficulties encountered 
in interpretation, it was not hard to differ- 
entiate the benign process from the mal:g- 
nant trophoblastic tumors, since patients 
with hydatidiform mole following curettage 
showed merely increased. myometrial ves- 
sels without other, angiographie~.abnor- 
malities. There was no evidence of space- 
occupying: Jesiong. within the uterus. «In 


contrast;,, alighant trophoblastic tumiors 
showed | fi ings such as vascular pooling, 
central s iscularity, and enlarged draining 
veins. 28^ 


It hei beer Y lited Bos choriocarcinoma 
can bé. differentiate from chorioadenoma 
destruens on pelvic angiograms,®!° since 
the former frequently shows central avascu- 
larity with peripheral vascular pooling. 
Brewis and Bagshawe reported that 7 of 
8 cases with choriocarcinoma revealed 
only slight enlargement of the uterine 
artery and slight stain within the lesion 
with no vascular pooling or vein visuali- 
zation. In our series, the combination of 
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minimal peripheral vascular pooling and 
central avasculanty was suggestive of 
choriocarcinoma, while central vascular 
pooling was more consistent with chorio- 
adenoma destruens. Choriocarcinoma fre- 
quently showed minor degrees of vascular- 
ity within the uterus as well as in the 
lesion. | 

By pelvic angiography it is possible to 
detect development of malignant tropho- 
blastic tumors following delivery or cur- 
ettage of benign hydatidiform mole. Hen- 
drickse e£ a/.® reported that the presence of 
malignant trophoblastic deposit could be 
detected by angiography even before the 
excretion of chorionic gonadotropin 
reached the level found in normal preg- 
nancy. On the contrary, there has been a 
case in the present study which developed 
malignant trophoblastic disease in the 
absence of angiographic abnormalities. 
Such a case might be unusual. 

There have been several reports which 
emphasize the significance of pelvic an- 
giography in evaluating a favorable re- 
sponse of trophoblastic tumors to chemo- 
therapy.5?4 This has been confirmed in 
our experience, but there were some cases 
in which abnormal circulation remained at 
the completion of the chemotherapy with 
clinical curative effect.® This may be due to 
the fact that resolution of the vascular 
abnormalities requires more time. Per- 
sistent arteriovenous fistulae after clinical 
cure of the disease have been described.?.12.16 
Furthermore, abnormal pelvic angiograms 
may revert to normal in spite of persistent 
disease in the uterus.’ Thus, response of 
the disease to chemotherapy and the find. 
ings of the pelvic angiograms do not 
always coincide. 

Pelvic angiography is frequently valu- 
able for differentiation of trophoblastic 
tumors from missed abortion or normal 
pregnancy. In missed abortion, there are 
irregular vascular spaces arranged around 
a central avascularity,?> while the an- 
giographic appearances of normal preg- 
nancy are diffuse, prolonged opacifications 
in a localized area of the uterus, which: 
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IMPROVED PHOTOGRAPHIC LEAK TEST SYSTEM 
FOR SEALED SOURCES OF RADIUM 226* 


By P. H. BEDROSIAN, Pn.D,t and E. L. SENSINTAFFAR 


MONTGOMERY, ALABAMA 


To photographic methods for leak 
testing sealed sources of radium 226 
have been documented.! Both procedures 
use high-speed photographic emulsion to 
detect light produced by interactions be- 
tween a ZnS screen and alpha particles 
emitted by leaking sources. The Polaroid 
Land 4X5 film system, which includes 
individually packeted photographic film 
and film holder, is used in these methods. 
The film packet includes its own develop- 
ing solution, and exposure of the film is 
made by sliding off the protective packet 
efivelope. Exposure and development of the 
film is achieved by use of the film holder. 
For these methods, orientation of the 
source, ZnS screen, and photographic 
emulsion required that the source be 
placed within the source chamber of the 
device prior to exposing the film. Since the 
film is usually uncovered manually while 


the source is only a few centimeters away 
in the chamber, unnecessary radiation ex- 
posure to the upper part of the body, par- 
ticularly to the hands and arms of the 
operator, may occur. While careful han- 
dling andgood practice may reduce personnel 
exposure, minimal exposure would occur if 
the test procedure were reversed, ¿.e., the 
film uncovered then the source placed into 
the chamber. To achieve this, the photo- 
graphic unit for detecting radon was 
modified.” The essential aspect of the 
modification lay in fabricating a device in 
which the source chamber could remain 
open to light without fogging the film if it 
were in the exposed position.* Figure 1, 
A and B depicts schematically the main 


* As in the other referenced photographic methods, the mod- 
ified version uses Polaroid Land film Type 57 ASA 3000. Use of 
the Polaroid equipment does not constitute endorsement by the 
U.S. Public Health Service. 


* From the Department of Health, Education, and Welfare, Public Health Service, Bureau of Radiological Health, Southeastern 


Radiological Health Laboratory, Montgomery, Alabama. 


T Present Address: Environmental Protection Agency, Office of Research and Monitoring, Radiation Research, Research Division, 


Rockville, Maryland. 





Fic. 1. (4) Diagram depicts modified device which can be loaded with radioactive source while film is in 
exposed position. (B) Diagram shows unmodified unit which permits film to be exposed only after source 
is in the capped chamber. a=film and packet; b=film holder; c= phosphor; d= source; e=source cham- 


ber; f=lead shield; and g=light tight cover. 
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Photographic Leak Te 


components o f the device with and without 


tube which leads radon from the chamber 
to the ZnS phosphor. Bends in the tube 
permit radon to reach the phosphor, but 


allow essentially no light to reach the film 


n, uncovers the film and contacts the 
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Fic. 3. Major components of the disassembled unit show (4) the mounted film holder; 
(B) the 4 inch thick lead shield; and (C) the ZnS window-source chamber assembly. 


for field applications. It may be connected Research Division 
to storage safes and calibrated for testing unie de bn P a. 
sources while they remain in storage. A ur 


Leak testing of large numbers of sources REFERENCES 
by this technique may be safely done a um Beprosian, P. H. Photographic technique for 
daily, weekly, or longer basis. leak testing radium sources. Am. J. RoEnT- 
GENOL., Rap. THERAPY & NucLear Men, 
P. H. Bedrosian, Ph.D. A ET 1968, 102, 207—212. 
Environmental Protection Agency 2. Geis, G. L., and Beprosian, P. H. Leak testing 
‚Office of Research and Monitoring sealed sources of radium-226 by radon photog- 


Radiation Research raphy. Health Physics, 1969, 16, 497-501. 
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SYNCHRONOUS SHIELDING AND FIELD SHAPING 
FOR MEGAVOLT IRRADIATION OF AD- 
VANCED CERVICAL CARCINOMA* 


By DAVID N. ILFELD, B.S., KENNETH A. WRIGHT, M.S., 
and FERDINAND A. SALZMAN, M.D. ` 


BOSTON, MASSACHUSETTS 


T importance of external pelvic ir- 
radiation in patients with moderately 
advanced carcinoma of the cervix is readily 
apparent. Intracavitary radium or its sub- 
stitutes cannot safely deliver a cancericidal 
dose to all of the involved tumor volume. 
This potential tumor volume includes not 
only the usually involved utero-cervico- 
vaginal and medial parametrial complex of 
tissues, but also portions of the broad 
ligament and the pelvic lymph nodes. 
Optimal irradiation of this irregular tumor 
volume must be accomplished without 
over-irradiation of uninvolved adjacent 
structures such as skin, bladder, rectum, 
small intestine, and proximal portions of 
the femora. 

Over the past decade this laboratory has 
been involved particularly in devising 
megavolt radiation techniques utilizing 
patient rotation, synchronous external field 
shaping and special protection.!-*:577 Taka- 
hashi* has described one method of syn- 
chronous field shaping applied to carcinoma 
of the cervix. 


TECHNIQUE 


A 2 million volt Van de Graaff generator 
is directed horizontally toward a patient 
standing on a rotating platform with rotat- 
ing metal absorbers placed in the path of 
the x-ray beam. Absorbers for field shaping 
conform the shape of the x-ray beam to the 


known and estimated tumor volume, there- 
by protecting adjacent normal regions by 
exclusion: absorbers for synchronous shield- 
ing further reduce the dose to critically 
sensitive normal tissues. 

Figure ı illustrates this technique on 
cross section. Oval blocks, one on each side 
of the beam, rotate at the same number of 
revolutions per minute, 3.e., synchronously, 
as the patient. The upper diagram shows 
the largest separation between these ab- 
sorbers for field shaping. The middle and 
lower diagrams represent consecutive ro- 
tations of 45°. Thelower diagram shows the 
smallest separation between the absorbers 
and consequently the smallest beam width. 
Rotating through 360°, the field shaping 
absorbers contour the x-ray beam to form 
an elliptical dose distribution within the 
patient. 

As shown in Figure 1, the special ab- 
sorbers for rectum and bladder are placed 
in the path between the x-ray source and 
these structures. These absorbers are also 
synchronized with the rotation of the pa- 
tient; thus, rectum and bladder are con- 
tinually shadowed with a resultant reduc- 
tion in radiation dose. This synchronous 
shielding changes the elliptical dose con 
tour produced by the field shaping to a 
dumbbell shape. 

Figure 2 shows an oblique view of patient 
and apparatus. Paired dotted lines at top 


* From the High Voltage Research Laboratory, Massachusetts Institute of Technology, Cambridge, Massachusetts; and the Depart- 
ment of Radiotherapy, Lahey Clinic Foundation, Boston, Massachusetts. 
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Fie. 2. Oblique view of patient and equipment for rotational therapy with synchronous shielding and field 
shaping. X-ray beam is directed horizontally toward patient and modified by field shaping absorbers to pro- 
duce continuously irradiated volume (CIV). Absorbers for synchronous shielding protect portions of small 


intestine (I), bladder (B), and rectum (R). 
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Fic. 1. Three representations of a cross section showing technique of rotational therapy with synchronous 


shielding and field shaping. Absorbers for field shaping and shielding rotate at same rate as patient. Field 
shaping restricts higher radiation levels to limited volume. Synchronous shielding further reduces dose 
delivered to protected portions of bladder (B) and rectum (R), and changes elliptical dose contour produced 
by field shaping to dumbbell shape. 
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Fro. 3. Dose distribution for 3 pelvic cross sections resulting from rotational therapy with synchronous shield. 
ing and field shaping. Potential tumor volume is contained inside zone receiving more than 90 per cent of 
tumor dose. Contour of this maximally irradiated zone varies in size and shape at different levels cor- 


responding with clinical estimated tumor volume. 


and bottom delineate the height of the 
field of treatment extending from the 
bottom of the fifth lumbar vertebra to the 
inferior margins of the ischia. The variabil- 
ity in shape and location of the tumcr 
volume at different levels requires 6 pairs 
of appropriately shaped brass blocks to 
define the contour, While the field shaping 
partially protects the bladder, rectum, and 
small intestine, additional protection is 
obtained with rotating absorbers for syn- 
chronous shielding. These absorbers may 
be lead, brass, or other material depending 
on the absorption characteristics desired, 


and of varying size depending on the rela- 
tive location of bladder, rectum, and small 
intestine. The relative spatial configuration 
of these 3 absorbers to each other ıs ad- 
justable. 

The shape of the rectal absorber ap- 
proximates the anteroposterior curve of the 
anorectal canal below the second sacral 
segment, providing protection to the an- 
terior wall throughout 360° rotation and 
some protection to the posterior wall. The 
lateral deviations of the rectum are of 
minor consequence. The additional pro- 
tection from the synchronous field shaping 


h 
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Fro. 4. Isodose curves for pelvic cross section at the level of the superior margin of symphysis pubis. Numbers 
shown represent percentages, with potential tumor volume contained in go per cent isodose curve. Bladder 
contour represents lower third of bladder with major part lying superior and more anterior and receiving 


from 60 to 85 per cent of tumor dose. 


lowers the dose to the posterior wall of the 


" rectum. Most of the protection for the 


bladder and small intestine 1s provided by 
the field shaping absorbers. The bladder 
and small intestinal absorbers contribute 
additional protection, especially to the 
posterior wall of the bladder. Instead of 
shielding the walls of the bladder and 
rectum immediately adjacent to the tumor, 
the absorbers could be adjusted to protect 
the anterior mucosa of the bladder and the 
posterior mucosa of the rectum, thereby 
simplifying the alignment. 


DOSIMETRY 


Measurements were made from films 
sandwiched at several levels within a 
masonite phantom. The film had been 
calibrated with a photodensitometer and 
thermoluminescent dosimeters, giving the 
correlation between film density and ex- 
posure dose.! 

Figure 3 shows dose distributions for 3 
pelvic cross sections. A tumor dose homo- 
geneity of +10 per cent was obtained for 
the entire tumor volume with the tumor 
dose designated as 100 per cent. The con- 
tour of the maximally irradiated zone (re- 


ceiving more than go per cent of the tumor 
dose) varies in size and shape at different 
levels corresponding with the clinically 


'estimated tumor volume. 


Figure 4 shows the cross-sectional dose 
distribution at the level of the superior 
margin of the symphysis pubis. The po- 
tential tumor volume was irradiated later- 
ally out to the pelvic wall, with the head 
of the femur receiving 30 to 50 per cent, the 
bladder 75 to 85 per cent, and the rectum 
60 to 70 per cent of the tumor dose. Mea- 
surements at other pelvic levels gave the 
bladder dose range as 60 to 85 per cent and 
the small intestinal dose range as 30 to 70 
per cent of the tumor dose. 


SUMMARY 


A method of synchronous shielding and 
field shaping for megavolt x-ray rotational 
therapy of carcinoma of the cervix is 
presented. 

Metal absorbers protect the bladder, 
rectum, and small intestine during 360? 
rotation while other blocks contour the 


shape of the x-ray beam to the known and 


estimated tumor volume. 
Tests with a masonite phantom indicate 


se 
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a tumor dose homogeneity of +10 per cent. 
The head of the femur received 30 to 5o 
per cent, the bladder 60 to 85 per cent, 
the rectum 60 to 70 per cent, and the small 
intestine 30 to 70 per cent of the tumor 
dose. 

This technique optimizes the tumor dose 
relative to the adjacent normal tissue dose, 
thereby permitting higher radiation levels 
to be delivered to the entire tumor by ex- 
ternal irradiation alone. 


Ferdinand A. Salzman, M.D. 
Department of Radiotherapy 
Lahey Clinic Foundation 

605 Commonwealth Avenue 
Boston, Massachusetts 02215 
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not vary appreciably with field area, but it 
will be necessary to retain the phantom 
scatter ratio S(4m, E)/S(4a, E) for energies 
lower than ı MV. 

The results in Table mı show a similar 
independence of Tr over source-to-axis 
distance as was shown by Johns ef a/.5 for 
Tar. This reduces the relationship for Tr 
at higher energies to 


Tar(d, Aa, E) = — = — 
f Dom 100 + dm 


This relation for Tn» does not include the 
backscatter factor necessary for evaluating 
Tar which is given by Johns and Cunning- 
ham? as 


Tar(d, Ya, Q) 


Fdw p 
- (z =) Bm Q) — (d, rm F, Q). 


Holt et al.3 however, think that there is a 
need to retain the factor S( Am, E)/S(44, E) 
(the ratio of two scattered components) at 
6 MV even if it is small. With the simpler 
relation for T,,, we feel that there is no 
need to evaluate scatter functions, and per- 
centage depth dose tables are sufficient for 
calculating Tmr. 

It should be remembered, however, that 
Din is the dose at point P with only suf- 
cient depth of tissue overlying P as is neces- 
sary for maximum build-up. Hence, the 
machine should be calibrated taking this 
into consideration. 

Ta, can also be used to determine the 
percentage depth dose at different SSDs 
(source skin distance) in the following way. 

Equation 1 can be re-written as 


P(d, Am, f E) 





P 22 








F 2 SA, 
= root d D (5) seq 


where 


F 2 
A= Ae (= 
Fy 


similarly 
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EXPERIMENTAL DETERMINATION OF Tier AT 
VARIOUS SOURCE-TO-AXIS DISTANCE (SAD) 








SAD (cm.)— 80 








100 120 
Depth in cm. Ta» To. Tor 
2 1.000 1.000 1,000 
4 0.965 0.970 0.970 
6 0.918 0.919 0.919 
8 0.869 0.866 0.865 
Pla, Amy Fs, E) 
Fo + da? S04 E) 
= 100T,. (Af, d, E)- (= ) a 
F+d) S(4m, E) 
where 
Fi + «N? 
Ay = 4.( - 
F, 
s . » e 
dividing we get 
P(d, Am Fa, E) Tmr( 43d, E) , Slds E) 


Pld, Am FL E) Tuld d, E) | SAh, E) 


" E + a) / E + zl 
" NA d F+ d 
(Mayneord and Lamerton).? 
For SSDs between 80 and 120 cm., S(42, E)/ 
S(4y, E) will be a negligible factor for high 


energies. This reduces the equation to 


Pia, Am; Fi, E) = Te (s, d, E) 
P(d, Am, Fi E) — Te (Ai, d, E) 


where 








f* 


The factor F; corrects the depth dose for 
inverse square law effect, while the ratio of 
the two tissue maximum-dose ratios correct 
for the difference in the solid angle of the 
beam. 

The experimentally determined Tur s are 
in close agreement with those calculated 
from percentage depth dose tables. 


SUMMARY 


The idea of tissue maximum-dose ratio is 
considered better than tissue air ratio and 
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tissue phantom ratio for calculating dose at 
high energies. 

The Tars for 8 MV x rays have been 
calculated from percentage depth dose 
tables and are tabulated. 

The calculated data have been com- 
pared with experimental measurements, 
and are found to be in good agreement. 


Suresh K. Agarwal, Ph.D. 
Department of Radiology 
University of Virginia Hospital 
Charlottesville, Virginia 22901 
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source. This determination is limited only 
by the number and accuracy of the data 
points obtained in counting the line source. 
It is evident from consideration of the cyclic 
nature of the cosine expression that the 


O AA TORENT 
FECAL, | 
+A, | 
| TECRENENT 

= = 
+A J 
l 
DNI | | 
EE —— P P Ro o AREA GE eR m am. ib m zu 


e 
© 


maximum spatial frequency for which the 
MTF can be determined is a function of 
the interval between data points (Equation 


5). 
The ease of determining the performance 
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TabLe I Ii 
DEFINITION OF SYMBOLS EMPLOYED E 
IN THE ALGORITHM 3 
3 
Symbol Meaning Ko 
A. Basic Symbols " 2 bud 
Z Distance from detector to plane of = Pen 
LSF = |O 236.5 om 
Yo Initial spatial frequency 6 
Av Incremental spatial frequency = 
vy Final spatial frequency 
xi Abscissal distance on LSF plane 
F(x;) Value of LSF at x; 
Y 27UX M 
Tx Term in cosine expansion series as 2.5 cm 
B. Memorie: Fic. 2. Normalized Line Spread Function (LSF) 
Memory Content at 3 source to collimator distances. 
M,, yo 
Ma Av 
My vr Tape II 
M,; Current value of v 
„Ms ks SAMPLE CALCULATOR OUTPUT 
Mr) F(xj) Modulation Transfer Function (MTF) os. 
My Current value of vx Frequency for Line Spread Function (LSF) 
Mss A multiplier which rectifies the Z=4.5 
sign of cos Y 
Monto The first quadrant equivalent x F(x) 
value of yx to be used in cosine 
calculation 65 13638 
My? Value of Y” for computation of 32 1087 
cosine 63 797 
Mr Ti .95 415 
Marxo, Numerator for each value of v 1.27 227 
C. Adders o p» 
Adder Use 2.22 52 
p, em Indicator to initialize memory to 2.54 35 
zero a 
Ave Reduce the value of »x to equiva- a pies 
lent first quadrant angle 95 650 
Aoos Accumulate terms of cosine series 1.27 183 
A Fast Determine denominator of cosine 1.59 154 
tun es 1.90 139 
Arxc Sum the individual values of F(x;) 2.22 101 
COS aavx; for constant y 2.54 95 
EA Increment y by A» 
ASF) Determine denominator of Equa- Frequency MTF 
tion 2 «OO I.OOOO 
A; To determine when calculations . 20 8645 
for » have been completed .40 .6878 
«60 .5176 
o. , l .8o .3822 
characteristics of a typical imaging system 1.00 2777 
is illustrated by the example in this paper. 1.20 2083 
The line source was constructed and 3 line rp > 


spread functions determined in I morning; 


P. 
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LO 


LO 


u. 
„03 
= 
LO 
05 
SQ 05 Ó 5 
Y (cycies /om) 
a um r: 6.5 cm 
p Os LO LS 
id y (cycles / cm) 
xx 45 cm (focal plane) 
g 05 LO 
p (cycies/om) 
a" 2.5 cm 


Fie. 3. Modulation Transfer Function (MTF) os. 
spatial frequency at 3 source to collimator dis- 
tances, 


the corresponding modulation transfer 
functions were computed that afternoon. 
Hence, this program provides a very con- 
venient and inexpensive method for the 
determination of performance character- 
istics of imaging devices by almost every 
nuclear medicine laboratory. 


SUMMARY 


An algorıthm has been developed for the 
automated determination, by an iterative 
technique, of the modulation transfer func- 
tion for the line spread function data. 


Determination of Modulation Transfer Function 811 


The logic presented herein has been em- 
ployed to develop a technique for this de- 
termination using a programmable desk- 
top calculator. 

Examples illustrating the utility of the 
program are also presented. 


Martin L. Nusynowitz, M.D., LTC, MC 
Department of Medical Research and Development 
William Beaumont General Hospital 

El Paso, Texas 79920 
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DO HIGH DETAIL SCREENS ALWAYS YIELD BETTER 
RESOLUTION THAN HIGH SPEED SCREENSr* 


By GOPALA U. V. RAO, Sc.D. 


BALTIMORE, MARYLAND 


I^ MEDICAL radiography, it is com- 
monly assumed that high detail screens 
yield better resolution than high speed 
screens. For this reason, the former are 
sometimes preferred to the latter, in spite 
of their need for increased radiation expo- 
sure. 

However, can it be said that high detail 
screens always yield better resolution than 
high speed screens? When stationary ob- 
jects are imaged, the answer to this ques- 
tion is certainly in the affirmative if the 


x-ray tube has an infinitely small focal 
spot, as shown on the left side of Figure 1, 
or if the objects being imaged are in inti- 
mate contact with the film-screen com- 
bination, as shown on the right. In either 
of these 2 special cases, the dimensions of 
the focal spot do not have any effect on 
resolution, thus the modulation transfer 
function (MTF) of the film-screen com- 
bination is the only parameter governing 
resolution. The MTF of high detail screens 
Is, in general, superior to that of high speed 


* From the Department of Radiology, The Johns Hopkins University and Hospital, Baltimore, Maryland. 
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Fic. 1. Diagram illustrating the 2 special cases when high detail screens undoubtedly yield better reso- 
lution than high speed screens (see text for detailed explanation). 
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screens and hence in cases where the focal 
spot has no effect on resolution, high detail 
screens will yield better resolution than 
high speed screens. 

In practice, however, neither the focal 
spot is infinitely small nor are the struc- 
tures of interest in intimate contact with 
the film-screen combination. Under these 


MODULATION TRANSFER FACTOR 
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OBJECT FREQUENCY - CYCLES. PER mm 


Elo, 2. The modulation transfer functions of focal 
spots of various size: m is the magnification factor, 
defined by the ratio m=(d\-+ds)/di, where di is 
the focus-object distance and da is the object-film 
distance. 
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Fie. 3. The modulation transfer functions of 3 
typical imaging systems, plotted against spatial 
frequency in the image plane. 


circumstances, resolution depends on the 
MTEF of the focal spot as well as on that 
of the screens. 

The MTF of a focal spot is a strong 
function of the magnification ratio m, de- 
fined by the equation 


dı + ds 
i= men 
di 


where d, is the focus-object distance and 
d; is the object-Alm distance. The relation- 
ship between focal spot size, magnification 
and focal spot MTF may be expressed by 
the equation 


, (1) 


sin xfoa(m — 1)/m 
afoa(m — 1)/m 
This is the well known equation of 

Morgan,' suitably modified and expressed 


in terms of the effective focal spot size a, 
magnification factor m and object spatial 


frequency fo. 
THE MTF OF X-RAY FOCAL SPOTS 


MTF = (2) 


Figure 2 shows the modulation transfer 
functions of focal spots of various size at 
various magnification factors, calculated 
from Equation 2 and plotted in terms of 
spatial frequency in the object plane. 
Notice how rapidly the MTF deteriorates 
with the focal spot size and magnification 
factor m. | 


THE MTF OF SCREENS 


Figure 3 shows the basic modulation 
transfer functions of a typical non-screen 
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e 

Fic. 4. Diagram illustrating the relationship between 
spatial frequency in the image plane and spatial 
frequency in the object plane. Because of magni- 
fication, a length 4 in the object plane becomes 
equal to a length (ditd) /d; or bm in the image 
plane. Therefore, a spatial frequency of fo in the 
object plane becomes equal to 1/m times fo in the 
image plane. In other words, f; — mfi. 


film, a screen type film exposed with high 
detail screens and a screen type film ex- 
posed with high speed screens, all plotted 
as functions of spatial frequency in the 
image plane. The experimental procedure 
used in generating these curves has been 
described elsewhere.? Now, because of 
magnification, a spatial frequency of / in 
the object plane becomes equal to fo/m in 
the image plane. In other words, the image 
frequency f; and the object frequency fo 
are related to each other through the 
equation fo mf; (Fig. 4). Therefore, if we 
plot the screen MTF in terms of the object 
frequency, it follows that each of the 
curves shown in Figure 5 will give rise to a 
family of MTF curves corresponding to 
different values of the magnification factor 
m. Figure 5 shows the modulation transfer 
functions of the 3 imaging systems, now 
plotted against spatial frequency measured 
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in the object plane. Notice how in each 
case, resolution improves progressively 
with the magnification ratio m. 

We thus see that the MTF of a film or 
film-screen combination expressed in terms 
of spatial frequency in the object plane 
progressively improves with the magnifica- 
tion ratio, while the MTF of a focal spot 
progressively deteriorates with the magni- 
fication ratio. 








Fic. 5. The modulation transfer functions of Figure 
3, replotted in terms of spatial frequency in the 
object plane. 


Ay 


e 


. Vor. 112, No. 4 


10 


MODULATION TRANSFER FACTOR 
o 
La 


MODULALION IHAN AER FAC IH 





o 5 15 ¥ 
OBJECT FREQUENCY - CYCLES PER meu 


High Detail Screens 815 





MODULATION TRANSFER FACTOR 
R 


0 5 © 5 20 
e 
OBKLT FREQUENCY — CYCLES PER men 


Fic. 6. The composite modulation transfer functions of a non-screen film (Curve A), high detail screens 
| ` (Curve B) and high speed screens (Curve C) when used with a 2 mm. focal spot. 


THE COMPOSITE MODULATION TRANSFER 
FUNCTIONS OF TYPICAL IMAGING 
SYSTEMS 


Figure 6 shows the composite modulation 
transfer functions of the 3 imaging systems 
when used with a 2 mm. focal spot. Each of 
these curves was generated by multiplying 
together the modulation transfer factor of 
a 2 mm. focal spot with that of the imaging 
device in question at each of several points 
on the spatial frequency scale. Notice that 
the superiority of high detail screens over 
high speed screens diminishes with magnifi- 
cation. Indeed, the resolution character- 
istics of a 2 mm. focal spot are so poor that 
even at a magnification factor of 1.1, the 
difference between high speed screens and 
high detail screens virtually vanishes. 

Figure 7 shows similar curves drawn for a 
1 mm. focal spot. These curves suggest that 
with this focal spot, high detail screens may 
be expected to yield better resolution than 
high speed screens up to a magnification 
factor of 1.2. 


Figure 8 shows the data for ao.s mm. 
focal spot. Here the superiority of detail 
screens is retained up to a magnification 
factor of 1.5. 

In general, the smaller the focal spot 
size, the greater is the benefit of high detail 
screens over high speed screens from a 
resolution standpoint. 


EXPERIMENTAL CONFIRMATION 


We have tested the validity of the above 
conclusions experimentally by making ra- 
diographs of a large number of test 
patterns and phantoms. However, since the 
differences between high detail screens and 
high speed screens are rather small even at 
unit magnification, it has not been possible 
to demonstrate the results of these experi- 
ments by means of photographic reproduc- 
tions; one has to look at the original radio- 
graphs themselves.* 


* Films can be made available to interested individuals on 
request. 
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Fig. 7. The composite modulation transfer functions of a non-screen film (Curve A), high detail screens 
(Curve B) and high speed screens (Curve C) when used with a ı mm. focal spot. 
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Fic. 8. The composite modulation transfer functions of a non-screen film (Curve A), high detail screens 
(Curve B) and high speed screens (Curve C) when used with a 0.5 mm. focal spot. 
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TABLE I 


AVERAGE MAGNIFICATION FACTORS FOR 
TYPICAL BODY THICKNESSES* 





* Assumes a focus to film distance of 100 cm. and a table-top to 
film distance of 5 cm. 


DISCUSSION 


Detail screens undoubtedly yield better 
resolution than high speed screens if the 
objects being imaged are stationary and are 
in intimate contact with the film-screen 
combination. However, the improvement 
observed in many types of radiographic 
practice is often vanishingly small. This is 
because of the combined influence of 
screens, anatomic motion and focal spot 
size on radiographic resolution. The in- 
fluence of each of these factors depends to a 
considerable extent on the magnification 
involved in the imaging system. 

Table 1 shows the approximate magnifi- 
cation factors involved in a typical radio- 
graphic examination. From this table, 1t 1s 
clear that except in the case of structures 
located close to the film, detail screens will 
not give better resolution than high speed 
screens, if a 2 mm. focal spot is used. With a 
I mm. focal spot, theoretically some im- 
provement in resolution may be expected 
up to a magnification factor of 1.2. In 
practice, however, even this is hard to 
realize for the following reasons: (a) it is 
not uncommon to find that the size of a so- 
called 1 mm. x-ray focal spot is in reality 
substantially larger than 1 mm.*; (b) the 
size and shape of an x-ray focal spot vary 
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considerably with the angle of projection 
and hence a,ı mm. focal spot along the 
central axis of the beam is substantially 
larger toward the cathode end of the tube; 
and (c) a radiographic image is a super- 
imposition of the shadows of a number of 


structures located at varying distances 
from the film. 


CONCLUSION 


In the foregoing discussion, it has been 
assumed that the subjects radiographed 
are stationary. If there is object motion, 
high detail screens will exhibit additional 
unsharpness because of the larger exposure 
times needed. This will further diminish the 
difference in resolution between the two 
types of screen. Indeed, if the relative 
speed of the 2 types of screens is widely 
different and the object motion is quite 
large (say greater than 1 or 2 mm. per sec.), 
high speed screens (because of the reduced 
time of exposure) may yield better resolu- 
tion than detail screens. 

Department of Radiology 
The Johns Hopkins University 

and Hospital 
Baltimore, Maryland 21205 

The author 1s indebted to Dr. Russell H. 
Morgan for his valuable guidance through- 
out the progress of this work. Thanks are 
also due to Mrs. Sandra Mervis for her 
secretarial assistance. 
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“x EDITORIALS ^x» 


INSTRUCTION COURSES OF THE SEVENTY-SECOND 
ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


A TRUE EXPRESSION OF "INTEGRATED RADIOLOGY" 


RESIDENT-ELECT Thomas M. Ful- 

lenlove, Chairman of the Program Com- 
mittee, requested Dr. Harold O. Peterson, 
Director of the Section on Instruction, to 
again arrange Instruction Courses for the 
Seventy-second Annual Meeting of the 
American Roentgen Ray Society, which 
will be held at the Sheraton-Boston Hotel, 
Boston, Massachusetts, September 28- 
October 1, 1971. 

These courses, inaugurated 32 years ago 
by Dr. Edward L. Jenkinson, President- 
Elect of the Fortieth Annual Meeting of 
the Society in Chicago, Illinois, since then 
amply reflected the Society's interest in 
“integrated radiology’! by bringing year 
after year, to members and their guests the 
most authoritative information about the 
latest developments in all branches of radi- 
ology and its allied sciences. 

Exactly 2 decades ago, at the Fifty- 
second Annual Meeting of the Society held 
in Washington, D.C., inspired by the same 
theme of “integrated radiology," at the 
initiative of Lawrence Reynolds,? world-re- 
nowned Editor of this JouURNAL, the term 
of “Nuclear Medicine” was introduced, and 
to connote the Society’s interest in this 
newest branch of radiology, the title of 
the official organ was changed from The 
American Journal of Roentgenology and 
Radium Therapy to THE AMERICAN Jour- 
NAL OF ROENTGENOLOGY, RADIUM THER- 

iLevcuri, T. Integrated Radiology-—President’s Address, 
1961. Ax. J. Roestornor., Rap. Tuzxapy & Nuctear MED., 
1961, 86, 803-806. 

? Scientific Proceedings and Minutes of the Fifty-second 
Annual Meeting, American Roentgen Ray Society, Shoreham 


Hotel, Washington, D. C., September 25-28, 1951, p. 64-65; 
86-87. 


APY AND NUCLEAR MEDICINE. This his- 
toric connotation had great impact on the 
world radiologic literature and the term 
“Nuclear Medicine” has now become com- 
monplace. 

Another step toward “integrated radi- 
ology”” was undertaken by President-Elect 
James C. Cook, when at the Seventieth 
Annual Meeting of the Society, held jn 
Washington, D.C., in 1969, he introduced 
the innovation of inviting each National 
Subspecialty Society in Radiology to select 
from the papers read at its Annual Meet- 
ing one, which is of “greatest interest to all 
radiologists,” for presentation as an “Award 
Paper” at the Annual Meeting of the Amer- 
ican Roentgen Ray Society. This pro- 
cedure has also been successfully followed 
by President-Elect John F. Roach‘ at the 
Seventy-first Annual Meeting, and is now 
being followed by President-Elect Tom M. 
Fullenlove at the Seventy-second Annual 
Meeting. 

The Society is extremely fortunate to 
have again Dr. Harold O. Peterson as the 
brilliant Director of the Section on Instruc- 
tion, who now for a decade and a half has 
embodied the principle of “integrated radi- 
ology”” in selecting outstanding Faculties 
of Instruction, dealing with subjects cover- 
ing all branches of radiology and its allied 
sciences. This year’s Courses are the most 
numerous and—judging from a perusal of 

3 Coox, J. C., President-Elect, 1969. The Seventieth Annual 
Meeting of The American Roentgen Ray Society. Am. J. RoENT- 
GENOL., Rap. Tuerarr & Nucızar MED., 1969, 706, p. 657. 

4Roaca, J. F., President-Elect, 1970, The Seventy-first 
Annual Meeting of The American Roentgen Ray Society. Am. 


J. ROENTOENOL., Rap. TugaAPY & Nucisar MED., 1970, 709, 
p. 637- 
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the titles and abstracts on the following 
pages—the most excellent in the Society’s 
history. 

The Section of Instruction will present 
a total of 59 courses: 16 each on Tuesday, 
Wednesday and Thursday; and 11 on Fri- 
day. Some of the courses will be in 2 ses- 
sions, and I course in 3 sessions. Dr. W. B. 
Young, London, England, this year's dis- 
tinguished Caldwell Lecturer, will give a 
‘most interesting course on “Primary Malig- 
nant Tumors of Bone” (Course 312) on 
Thursday. 

The distribution of the courses accord- 
ing to categories is as follows: clinical diag- 
nostic radiology, 21; pediatric radiology, 5; 
neuroradiology, 6; cardiovascular radi- 
ology, 5; radiologic-pathologic correlation, 
4; therapeutic radiology, 6; nuclear medi- 
cine, 5; technology, 3; and miscellaneous, 4. 
Same of the courses represent “Integrated” 
interest in 2 or even 3 categories, as for 
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instance, Course 113,- titled. “Hydroceph- 
alus—Present Status of Radiological and 
Radi»nuclide Investigation," which in- 
corporates procedures pertaining to the 
domain of neuroradiology, pediatric radi- 
ology and nuclear medicine. 

The rooms in which the Courses will be 
held are all provided with ultramodern 
facilities and all are air-conditioned. The 
respective assignments will be posted at 
the Special Registration Desk. 

A list of the distinguished Faculty of In- 
struction, the title and a brief abstract of 
each course, as well as the condensed sched- 
ule of the courses and the registration form 
with the appropriate instructions (Pink 
Sheet) are published in the following pages 
of this issue of the JouRNAL. 

Director Peterson recommends a regis- 
trat on as early as possible. 


T. Leucuria, M.D. 


j 
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General Hospital) to become the Director 
of Radiology. 

Last year at the age of 65 years, he re- 
tired from the position of Director and was 
appointed Emeritus Professor of Radiology 
at Case Western Reserve University. A 
recognition dinner in honor of his retire- 
ment was held and many of his more than 
go former residents traveled across the 
country and from Canada to attend. He 
was to have been honored at the 1971 
meeting of the Ohio State Radiological 
Society. 

Dr. Hauser had been Director of Radi- 
ology at University Hospitals of Cleveland 
from 1942-1946 and was Director of Radi- 
ology at Grace Hospital in Cleveland at 
the time of his demise. He held consultant 
or honorary appointments to Sunny Acres 
Sanitorium, Forest City Hospital, Marv- 
mount Hospital, Cleveland State Hos- 
pital, Lutheran Hospital and Lakewocd 
Hospital. 


Dr. Hauser had numerous publications 
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to his credit and he was an illustrious As- 
sociate Editor of the American Journal of 
Roentgenology, Radium Therapy and Nu- 
clear Medicine, and Chairman of the Pub- 
lication Committee of the American Ra- 
dium Society for more than 2 decades, 
past President and Trustee of the Cleve- 
land Medical Library Association. He was 
a member of numerous professional soci- 
eties and a past President of the Cleveland 
Radiological Society. His advice in mat- 
ters of medical ethics was highly valued. 

Dr. Hauser was always a considerate 
person and conscious of his obligations to 
his fellow men. He was a Charter Member, 
and a member of the Board, of the Temple 
Emanu El. 

He is survived by his wife, 2 sons and 
7 grandchildren. His wise and gentle guid- 
ance as a friend, counsellor and physician 
will be deeply missed. 


ALvIN SEGEL, M.D. 


3345 Scranton Road 
Cleveland, Ohio 44109 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


HaroLD O. PETERson, M.D., Director 


Titles and Abstracts of Courses Offered 
Seventy-Second Annual Meeting 
The Sheraton-Boston Hotel, Boston, Massachusetts 
September 28-October 1, 1971 


The Instruction Courses for the Seventy- 
second Annual Meeting of the American 
Roentgen Ray Society will be held on Tues- 
day, Wednesday and Thursday afternoons, 
September 28, 29, and 30, at 3:00 P.M., and 
Friday afternoon, October I, at 1:30 P.M. 
Each course will be of go minutes’ duration 
and no other official activity will be sched- 
uled for this time. 

A special registration desk for these 
courses will be located near the general 
registration area. Complete information 
concerning the courses as well as tickets for 
the courses will be available on Monday, 
September 27 from 8:30 A.M. to 4:00 P.M. 
and daily the rest of the week. 

Sixteen daily courses will be given on 
Tuesday, Wednesday and Thursday, and 
eleven on Friday. Please note that some of 
the courses will be given in two sessions. A 
brief abstract for each course will be found 
on the following pages as well as a complete 
list of the faculty and the registration form. 

Admission to all courses will be by ticket. 
To avoid the confusion usually present on 
the first day, tickets will be mailed to every- 
one whose registration forms (Pink Sheets) 
reach the office of the Director before Sep- 
tember 17, 1971. Any orders received after 
this date will be filled and the tickets will 
be held at the Registration desk. Please 
watch for your tickets which will be sent in 
an envelope marked: "SECTION on INSTRUC- 
TION—-AMERICAN ROENTGEN Ray Soci- 
ETY— TICKETS ENCLOSED.” 

All orders will be filled according to the 
postmark on the envelopes and the first 
mailing will be about September 7, 1971. 


HOW TO REGISTER AND 
OBTAIN TICKETS 


Review the abstracts on the following 


pages; make three choices for each day; fill 
out the pink order sheet with the course 
number and name of instructor for each 
choice. For each course selected a $3.00 
registration fee is required from nonmem- 
bers. Four tickets, one for each day, may be 
purchased for $10.00, but single tickets are 
$3.00 each. 

Members of the American Roentgen Ray 
Society, graduate students or residents in 
Radiology, and nonmembers who are con, 
tributing to the program either by way of 
an instruction course, a paper or scientific 
exhibit, are not required to pay for these 
courses but must fill out a Pink Order Sheet 
indicating their choices. 

If your advance registration reaches the 
office of the Director after September 17, 
1971, you may obtain your tickets at the 
Registration Desk of the Section on In- 
struction at the hotel on Monday after- 
noon, September 27, 1971, and thereafter. 

Please mail your order sheets to Dr. 
Harold O. Peterson, 1995 West County 
Road “B”, St. Paul, Minnesota 55113. 


THE FACULTY 


Bernard S. Aron, M.D., Associate Professor of 
Radiology, Radiation Therapy, Cincinnati General 
Hospital, University of Cincinnati, College of Medi- 
cine, Cincinnati, Ohio 


Howard J. Barnhard, M.D., Professor and Chair- . 
man, Department of Radiology, University of 
Arkansas Medical Center, Little Rock, Arkansas 


Roger A. Bauman, M.D., Clinical Assistant in Radi- 
ology, Massachusetts General Hospital; Senior 
Surgeon, Division of Medical Radiation Exposure, 
Bureau of Radiologic Health, United States Public 
Health Service, Boston, Massachusetts 


Spencer Borden, IV, M.D., Instructor in Radiology, 
Massachusetts General Hospital, Harvard Univer- 
sity, Boston, Massachusetts 
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William L. Caldwell, M.D., Director, Division of of Radiology, The Chicago Medical School, Oak 


Radiotherapy and Radiation Research, Vanderbilt 
University, Nashville, Tennessee 


Norman E. Chase, M.D., Professor of Radiology, 
New York University Medical Center, School of 
Medicine; Director of Radiology, Bellevue Hos- 
pital, New York, New York 


Peter R. Clapp, M.D., Director of Cardiovascular 
Radiology, University Hospital, Boston University 
Medical Center; Assistant Professor of Radiology, 
Boston University School of Medicine, Boston, 
Massachusetts 


William M. Colaiace, M.D., Clinical Instructor in 
Radiology, Medford, Massachusetts 


J. S. Dunbar, M.D., Professor and Chairman, De- 
partment of Diagnostic Radiology, Faculty of Medi- 
cine, McGill University; Director of Department of 
Radiology, Montreal Children’s Hospital, Montreal, 
P.Q., Canada 


5. Boyd Eaton, Jr., M.D., Instructor in Radiology, 
Harvard Medical School; Assistant Radiologist, 
Massachusetts General Hospital, Boston, Massa- 
chusetts 


Jack Edeiken, M.D., Professor of Radiology, Chief 
of Diagnostic Division, Thomas Jefferson University 
Hospital, Philadelphia, Pennsylvania 


Milton Elkin, M.D., Professor and Chairman of 
Radiology, Albert Einstein College of Medicine, 
Department of Radiology, Bronx, New York 


Lewis E. Etter, M.D., Professor of Radiology, West- 
ern Psychiatric Institute and Falk Clinic, Presby- 
terian-University Hospital, School of Medicine, 
University of Pittsburgh, Pittsburgh, Pennsylvania 


Benjamin Felson, M.D., Professor and Director, 
Department of Radiology, University of Cincinnati, 
College of Medicine, Cincinnati, Ohio 


Ernest J. Ferris, M.D., Chief of Diagnostic Radi- 
ology, University Hospital, Boston University 
Medical Center; Professor of Radiology, Boston 
University School of Medicine, Boston, Massa- 
chusetts 


Joseph T. Ferrucci, M.D., Instructor in Radiology, 
Harvard Medical School; Assistant Radiologist, 
Massachusetts General Hospital, Boston, Massa- 
chusetts 


E.R.N. Grigg, M.D., Director of Radiology, The 
Chicago State Hospital; Associate Clinical Professor 


Park, Illinois 


John L. Gwinn, M.D., Professor of Radiology and 
Pediatrics, University of Southern California School 
of Medicine; Radiologist-in-Chief, Children’s Hos- 
pital of Los Angeles, Los Angeles, California 


E. Robert Heitzman, M.D., Professor, Department 
of Radiology; Director, Division of Diagnostic Ra- 
diology, State University of New York, Upstate 
Medical Center, Syracuse, New York 


Harold G. Jacobson, M.D., Professor of Radiology, 
Albert Einstein College of Medicine; Chief of the 
Division of Diagnostic Radiology, Montefiore 
Hospital and Medical Center, Bronx, New York 


Melvin P. Judkins, M.D., Professor and Chairman, 
Department of Radiology, Loma Linda University, 
Loma Linda, California 


Morton M. Kligerman, M.D., Radiologist-in-Chief, 
Yale-New Haven Hospital; Professor and Chairman, 
Department of Radiology, Yale University School 
of Medicine, New Haven, Connecticut 


Irwin I. Kricheff, M.D., Professor of Radiology, 
New York University Medical Center, School of 
Medicine; Director of Neuroradiology, New York 
University Medical Center, Bellevue Hospital, New 
York, New York 


David Kumpe, M.D., National Institutes of Health, 
Boston, Massachusetts 


Anthony F. Lalli, M.D., Head of Clinic Radiology, 
Cleveland Clinic, Cleveland, Ohio 


John W. Lane, M.D., Chief, Department of Radi- 
ology, Baptist Medical Center; Clinical Associate 
Professor of Radiology, University of Arkansas 
Medical Center, Little Rock, Arkansas 


Alexander S. Macmillan, Jr., M.D., Assistant Clini- 
cal Professor in Radiology, Harvard Medical School; 
Radiologist, Massachusetts Eye and Ear Infirmary; 
Radiologist to the Harvard Medical and Surgical 
Services, Boston City Hospital, Boston, Massa- 
chusetts 


Alexander R. Margulis, M.D., Professor and Chair- 
man, Department of Radiology, University of Cal- 
ifornia, San Francisco Medical Center, San Fran- 
cisco, California 


Richard H. Marshak, M.D., Clinical Professor of 
Radiology, Mount Sinai School of Medicine, New 
York, New York 
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John G. McAfee, M.D., Professor and Chairman, 
Department of Radiology, Upstate Medical Center, 
State University of New York, Syracuse, New York 


Robert W. McConnell, M.D., Director, Department 
of Nuclear Medicine, St. Paul Hospital; Clinical 
Professor of Radiology, University of Texas, South- 
western Medical School, Dallas, Texas 


William T. Meszaros, M.D., Assistant Professor 
of Radiology, Northwestern University Medical 
School; Director, Department of Radiology, Illinois 
Masonic Medical Center, Chicago, Illinois 


Harvey I. Meyers, M.D., Professor of Radiology, 
University of Southern California School of Medicine, 
Los Angeles, California 


Robert A. Nebesar, M.D., Clinical Instructor in 
Radiology, Harvard Medical School; Associate in 
Radiology, Children's Hospital Medical Center; 
Clinical Associate in Radiology, Massachusetts 
General Hospital, Boston, Massachusetts 


Sidney W. Nelson, M.D., Professor and Chairman, 
Department of Radiology, The Ohio State Univer- 
sity, College of Medicine, Columbus, Ohio 


Paul FE. J. New, M.D., Radiologist, Massachusetts 
General Hospital; Assistant Professor of Radiology, 
Harvard Medical School, Boston, Massachusetts 


Henry P. Pendergrass, M.D., Radiologist, Massa- 
chusetts General Hospital; Assistant Professor of 
Radiology, Harvard Medical School, Boston, Massa- 
chusetts 


James J. Pollard, M.D., Clinical Assistant in Radi- 
ology, Harvard Medical School; Assistant in Radi- 
ology, Massachusetts General Hospital, Boston, 
Massachusetts 


Guy D. Potter, M.D., Associate Professor of Radi- 
ology, College of Physicians and Surgeons, Columbia 
University and the Columbia-Presbyterian Medical 
Center, New York, New York 


D. Gordon Potts, M.D., Professor of Radiology, The 
New York Hospital, Cornell University Medical 
College, New York, New York 


Maurice D. Sachs, M.D., Chairman, Department of 
Radiology, Forest City Hospital; Consulting Radi- 
ologist, Bedford Memorial and U.S. Veterans Hospi- 
tals; Clinical Professor of Radiology, Case Western 
Reserve University, School of Medicine, Cleveland, 
Ohio 


Robert H. Sagerman, M.D., Director, Radiation 
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Therapy Division, Upstate Medical Center, State 
University of New York, Syracuse, New York 


William B. Seaman, M.D., Director of Radiology, 
Columbia-Presbyterian Medical Center, New York, 
New York 


Chas. E. Shopfner, M.D., Head, Department of 
Radiology, The Children’s Mercy Hospital, Uni- 
versity of Missouri School of Medicine, Kansas City, 
Missouri 


Edward B. Singleton, M.D., Director of Radiology, 
St. Luke’s Episcopal Hospital, Texas Heart Insti- 
tute; Clinical Associate Professor of Radiology, Bay- 
lor University College of Medicine, Houston, Texas 


Harold Snow, D.V.M., Director, Veterinary Services, 
Rigler Research Center; Department of Radiology, 
UCLA Center for the Health Sciences, Los Angeles, 
California 


Lucy Frank Squire, M.D., Lecturer on Radiology, 
Harvard University, New York, New York 

Elias G. Theros, M.D., Chief and Registrar, The 
American Registry of Pathology, Armed Forces 
Institute of Pathology, Washington, D.C. 


William J. Tuddenham, M.D., Professor of Radiol- 
ogy, University of Pennsylvania; Director, Depart- 
ment of Radiology, Pennsylvania Hospital, Phila- 
delphia, Pennsylvania 


Sidney Wallace, M.D., Department of Diagnostic 
Radiology, The University of Texas, M. D. Anderson 
Hospital and Tumor Institute, Texas Medical Cen- 
ter, Houston, Texas 


Marvin M. D. Williams, Ph.D., Professor Emeritus 
of Biophysics, University of Minnesota; Consultant 
Emeritus in Biophysics, Mayo Clinic and Mayo 
Foundation, Rochester, Minnesota 


Robert E. Wise, M.D., Chairman, Department of 
Diagnostic Radiology, Lahey Clinic Foundation; 
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DESCRIPTION OF COURSES 


COURSE 101 
and 
COURSE 201 


Tuesday and Wednesday 


HAROLD G. JACOBSON, M.D. 
Bronx, New York 


Course 101. Benign Bone Tumors: Interesting 
Manifestations 

A large number of cases will be presented to illus- 
trate the characteristic radiologic features of the 
various benign bone tumors, both commonplace and 
rare. 

Among the important considerations to be stressed 
will be: the use of the zone of transition in distin- 
guishing a benign from a malignant lesion; the diag- 
nostic characteristics of different patterns of peri- 
osteal reaction; evaluation of the tumor matrix; 
analysis of the soft tissue component of an expanding 
lesion; and location of the tumor with emphasis on 
the predilection of different neoplasms for specific 
skeletal areas. 

The material will include the following examples 
of benign skeletal neoplasms: some commonly 
encountered tumors; curious and exotic neoplasms; 
tumors in unusual locations; and aggressive benign 
lesions which may simulate malignant neoplasms. 


Course 201. Some Interesting Features of 
Skeletal Radiology: Challenges in Diagnosis 


A good part of the intellectual stimulation inherent 
in diagnostic radiology rests in the challenge afforded 
by the opportunity of viewing the films of esoteric 
conditions and the unusual manifestations of more 
common abnormalities. 

In this course a number of such unusual skeletal 
disorders will be presented in groups. Diagnostic 
challenges will be provided by the introductory cases 
in each area, which will also serve as a point of de- 
parture for the presentation of other appropriate 
examples of a particular entity. The importance of a 
careful analytic evaluation of the fundamental 
radiologic features of each disorder will be stressed, 
demonstrating that even in the most challenging of 
cases the film speaks its specific language, which we 
must learn to understand. 


COURSE 102 
COURSE 202 
and 
COURSE 302 
Tuesday, Wednesday and Thursday 
A. S. MACMILLAN, JR., M.D. 
Boston, Massachusetts 


Course 102. Sinuses and Orbits 
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Following a review of the basic projections using 
table-top techniques, there will be a discussion of 
anteroposterior and lateral tomography of the facial 
region. Comments will be made on orthopantomog- 
raphy, sialography, and dacryocystography, intra- 
orbital foreign body localization, orbital venography, 
radioactive isotopes, positive contrast orbitography, 
carotid arteriography, and ultrasound as related to 
the orbit. 


Course 202. Temporal Bone 


This will begin with plain film roentgenograms 
which are still the scout roentgenograms of the area. 
Lesions best seen in each view will be shown. Tomog- 
raphy will be included. Pantopaque cisternography 
will be discussed plus the newest clinical testing in 
acoustic nerve tumor detection. 


Course 302. Larynx, Pharynx, Cervical Esoph- 
agus and Trachea 


The everyday approach to the airway and the 
pharynx and cervical esophagus will be presented 
using plain film roentgenograms, fluoroscopy, and 
spot roentgenograms, tomography, supervoltage 
exposure and positive contrast with emphasis on 
tantalum powder. 


COURSE 103 
and 
COURSE 203 


Tuesday and Wednesday 


SIDNEY W. NELSON, M.D. 
Columbus, Ohio 


Course 103. The Discovery of Gastric Ulcers 
and the Differential Diagnosis Between Be- 
nignancy and Malignancy 

The discovery of gastric ulcers and the differential 

diagnosis between benignancy and malignancy are 
common problems which often present difficulties. 
After a brief description of the author’s technique of 
examining the stomach and duodenun, the following 
differential diagnostic signs will be discussed and 
demonstrated: 

1. Signs of benignancy 

. The penetrating sign 

. Mucosal folds radiating to the edge of the 

crater 

. Hampton’s line 

. Ulcer collar 

. Ulcer mound 

. Blood clot in floor of crater 

. Concavo-convex (“quarter moon") shaped 
barium collection 

2. Signs of malignancy 

A. Carman's meniscus sign 

B. Kirklin's meniscus complex 

C. The abrupt transition sign 
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D. Nodularity of the tissue surrounding the 
crater 
3. Nonspecific criteria 
. Intraluminal location of the crater 
. The “ring shadow” 
. Size of the crater 
. Location of the crater 
. Shape of the crater 
. Change of size of the crater during treat- 
ment 
Those craters which do not clearly show reliable 
signs of benignancy or malignancy should be termed 
“indeterminate.” The proper spot roentgenograms 
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of gastric ulcers, utilizing maneuvers designed to . 


bring out the above mentioned diagnostic signs of 
benignancy and malignancy with techniques which 
profile the crater, will result in the highest rate of 
diagnostic accuracy. 


Course 203. Fundamentals in the Roentgeno- 
logic Study of Skeletal Trauma 


The roentgen study of injured patients forms a 
significant part of the every day workload of most 
general diagnostic radiologists. The inability of 
patients to cooperate during the radiologic examina- 
tions, the use of mediocre radiologic equipment, the 
analysis of roentgen findings by relatively inexperi- 
enced physicians, and the urgency of making de- 
cisions relative to treatment, all serve to create situa- 
tions in which subtle, but important, abnormalities 
may not be diagnosed. Furthermore, necessary 
additional studies may not be obtained if the physi- 
Cians studying the roentgenograms do not recog- 
nize abnormalities or lack knowledge about the 
mechanisms of injury with resultant failure to obtain 
additional studies which are indicated. In an attempt 
to help younger radiologists become better prepared 
to analyze roentgen findings and perform the best 
roentgen studies of injured patients, this course will 
emphasize the following: 


1. Technical principles which are often of im- 
portance in making the diagnosis 
2. The importance of understanding the mechanisms 
of injury in such lestons as 
. Monteggia fracture dislocation 
. Galeazzi fracture dislocation 
. Tibio-fibular diastasis 
. Metaphyseal “corner fractures” in children 
. “Chip fractures” of the anterior superior 
corner of a cervical vertebral centrum 
. Anterior and posterior hip dislocations 
. Compression fracture of the lumbar spine 
associated with fractured calcaneus 
. “Chance fracture” of the lumbar vertebrae 
associated with seat belt injuries 
3. The importance of remembering normal anatomic 
relationships in diagnosing the following ab- 
normalities 
A. Lunate dislocations 
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B. Dislocation of the radial head 
C. Epicondylar fracture of the radius 
D. Fracture dislocation of the epiphysis of the 
medial epicondyle of the humerus 
4. Some of the subtle, but important signs of trauma 
. “Fat pad” sign in elbow injuries 
. The “pronator quadratus fat-pad sign” in 
wrist injuries 
. The double white articular cortical line 
. Fat-fluid levels in large joints due to frac- 
tures which involve articular surfaces 
. Traumatic pneumocephalus 
Air in pelvic soft tissues following pelvic 
trauma 
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COURSE 104 
and 
COURSE 204 


Tuesday and Wednesday 


E. R. N. GRIGG, M.D. 
Oak Park, Illinois 


Course 104. The History of Radiology 
I. Its First Four Periods = 


1. The Era of the Roentgen Pioneers 
2. The Golden Age of Radiology 

3. The Atomic Phase 

4. Ihe Computer Stage 


By and large, the transition from the Era of the 
Pioneers into the Golden Age of Radiology occurred 
during World War I, while World War II separated 
the Golden Age from the Atomic Phase. Not only 
did the first two World Wars coincide with, they also 
contributed to, the respective transition into another 
period in the history of radiology.” The Computer 
Stage started around 1965. 

Lantern slides will be used in rekindling the 
memory of those men who with their ideas and im- 
petus precipitated the transition from each period 
to the next. Historic reviews (hindsight) tend to 
improve one’s understanding of the present, and 
occasionally allow an extrapolated glimpse into the 
future (foresight). 


Course 204. The History of Radiology 
II. Radiologic Organizations 


Professional associations, whether economic 
(tradesmanship) or scientific (craftsmanship) or 
mixed, grow only if the aims of their founders coin- 
cide with the aims of potential members, and sur- 
vive only so long as the initial aims are being altered 
in response to changing conditions. 

The very first American radiologic organization, 
the ARRS, was founded by the pioneers in 19oo. 
The RSNA appeared in 1915 as the Golden Age of 
Radiology approached. In 1940 today’s ACR (in 
reality the Inter-Society Committee using an “old” 
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name) heralded the coming of the Atomic Phase. 
Our involvement in certain paramedical societies, 
such as the Association of Physicists in Medicine 
and the American Society of Radiologic Technol- 
ogists, reflects the participation of physicists and 
technologists as indispensable members of the radio- 
logic team. 

Interest in, and a working knowledge of, the his- 
tory of radiologic organizations will prove to be very 
helpful to all those who are or intend to become 
officers of any such regional or national group. 


COURSE 105 
and 
COURSE 205 


Tuesday and Wednesday 


ROBERT W. MCCONNELL, M.D. 
Dallas, Texas 


JOHN W. LANE, M.D. 
Little Rock, Arkansas 


Nuclear Medicine 


e This two day course is designed to orient the 
general radiologist in the field of nuclear medicine, 
with emphasis on scanning procedures. It will serve 
both as an introduction to those who wish to enter 
the field, as well as a refresher for those already per- 
forming these studies in their radiologic practice. 


Course 105. The first day’s discussion will cover 


1. Brief review of basic physics 

2. Radiation protection 

3. Radio-pharmaceuticals 

4. Instrumentation and techniques 


Course 205. The second day’s discussion will 
cover 


5. Interpretation and correlation with associated 
radiographic studies: 
a. Dynamic studies 
b. Static scans 
6. Economics 
While it would appear that the second day’s 
discussion logically follows the first, the sessions are 
so constructed that they are not mutually dependent. 
Therefore, those who wish may attend either one 
separately. 


COURSE 106 
and 
COURSE 306 


Tuesday and Thursday 


E. ROBERT HEITZMAN, M.D. 
Syracuse, New York 


Course 106. Roentgen Pathologic Correlations 
in Common Pulmonary Disorders 
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An analytic and deductive approach to the diag- 
nosis of abnormalities demonstrated on roentgeno- 
grams requires a thorough knowledge of the gross 
pathologic appearances of these abnormalities. Al- 
though this is vitally important in pulmonary radiol- 
ogy, the pathology of many pulmonary diseases is 
often poorly understood. Roentgen pathologic corre- 
lations will be demonstrated to establish a firm 
pathologic basis for the roentgen appearances in 
common pulmonary conditions such as pulmonary 
infarct, pneumonia, emphysema, pulmonary edema, 
and some chronic diseases of the pulmonary inter- 
stitium. 


Course 306. The Mediastinum: Roentgen 
Anatomic Correlations 


Although the anatomy of the mediastinum is com- 
plex, many mediastinal structures can be evaluated 
by careful radiographic analysıs of the interfaces 
of the mediastinum and lung. The normal roentgen 
anatomy of the right and left paratracheal areas, the 
azygous vein, the azygoesophageal recess and the 
prespinal and paraspinal lines will be discussed. 
Examples will be shown to emphasize the importance 
of these anatomic concepts to the evaluation of 
mediastinal and pulmonary disease. 


COURSE 107 
Tuesday 


JOHN G. MCAFEE, M.D. 
Syracuse, New York 


Current Status of Radioisotopic Methods 
in the Diagnosis of Renal Disease 


COURSE 108 
Tuesday 


ANTHONY F. LALLI, M.D. 
Cleveland, Ohio 


The Tailored Urogram 


A discussion of the various types of urograms and 
the methods of approach to use in various clinical 
problems will form the main element of this course. 
The approach to the hypertensive patient is quite 
different from that of the patient suffering from 
ureteral colic and the differences in these as in other 
problems will be illustrated. 

The patient who is identified as having a renal 
mags on urography presents a special problem which 
can be quickly resolved on an out-patient basis by 
doing a guided percutaneous puncture. The indica- 
tions and methods of this examination will be dealt 
with in detail, as will be the performance of the per- 
cutaneous antegrade pyelography in patients with 
duplication anomalies and obstructive uropathy. 

A portion of the time will be spent delineating the 
problems of pyelonephritis, renal papillary necrosis, 
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medullary sponge kidney disease, and the inter- 
relationships and importance of these problems. 


COURSE 109 
Tuesday 


HARVEY I. MEYERS, M.D. 
Los Angeles, California 


Intestinal Obstruction and the Detection of 
Small Amounts of Intraperitoneal Fluid 


The course will deal with the development of a 
systematic approach to intestinal obstruction, in- 
cluding the analysis of plain film roentgenograms of 
the abdomen and the use of contrast media in in- 
testinal obstruction. 

The last part of the discussion will deal with the 
detection of small amounts of intraperitoneal fluid 
and its importance in the diagnosis of acute ab- 
dominal conditions. 


COURSE 110 
Tuesday l 


CHARLES E. SHOPFNER, M.D. 
Kansas City, Missouri 


Current Status of Pediatric Uroradiology 


When this course was first presented several years 
ago, it was necessary to spend a great deal of time 
presenting iconoclastic material proving that uri- 
nary tract infection is not always secondary to ob- 
struction and anomaly, that most hydronephrosis is 
nonobstructive, and that reflux is nonobstructive. 

It is now possible to present positive information 
based on sound clinical investigation and study of 
such problems as reflux, pathology of the refluxing 
ureter, the primary effects of infection on the urinary 
tract and other important problems in pediatric 
genitourinary radiology. 


COURSE 111 
Tuesday 


EDWARD B. SINGLETON, M.D. 
Houston, Texas 


Pediatric Pulmonary Abnormalities 


Because the pediatric patient may be afflicted 
with many of the lung diseases encountered in the 
adult patient as well as a large number of specific 
pulmonary problems found only in infants and chil- 
dren, a complete discussion of this subject is im- 
possible. Therefore, the course will primarily con- 
sider causes of respiratory distress in the newborn and 
young infant. This age group is important not only 
to the obstetrician, pediatrician and pediatric radiol- 
ogist, but also to the general radiologist in his con- 
tact with the hospital maternity and newborn sec- 
tions. 
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The causes of respiratory distress in this young 
age group are numerous and include extrapulmonary 
conditions such as congenital heart disease, intes- 
tinal obstruction, diaphragmatic hernia and central 
nervous system damage. 

The conditions which will be discussed include the 
following: 


Primary pulmonary diseases producing resptratory 
distress in the newborn and young infant 
'Transient tachypnea of the newborn (wet lung 
syndrome) 
Respiratory distress syndrome 
Aspiration syndrome 
Pulmonary hemorrhage 
Intrauterine infectious pneumonia 
Aspiration pneumonitis 
Wilson-Mikity syndrome 
Bronchopulmonary dysplasia 
Pulmonary lymphangiectasia 
Pulmonary agenesis 
Surgical or mechanical abnormalities producing 
respiratory distress in the newborn and young infant 
Obstruction of upper air passages 
Esophageal atresia and tracheoesophageal fistula 
Pneumomediastinum and pneumothorax ° 
Congenital lobar emphysema 
Congenital cystic adenomatoid malformation 
Phrenic nerve paralysis and eventration 
Diaphragmatic hernia 
Accessory diaphragm 
Vascular ring 
Chylothorax 
Congenital deformities of the thorax 


If time permits some of the common and rare pul- 
monary infections encountered in the young infant 
will be included. 


COURSE 112 
Tuesday 
HOWARD J. BARNHARD, M.D. 
Little Rock, Arkansas 
The Use of Computers in 
Diagnostic Radiology 


Digital computers are still relatively uncommon 
in medicine. As such, they largely represent an un- 
known quantity to most of us and inspire a range of 
emotions from awe to antagonism. However, they 
have the potential for serving mankind as a very 
useful device, and should be thought of as an exten- 
sion of our capabilities just as the desk calculator 
improved our ability to handle addition and sub- 
traction. 

A variety of current and potential applications in 
diagnostic radiology will be covered including the 
following: 

Operations, such as patient scheduling 
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Record keeping of both departmental and patient 
data 

Auto-analysis of the diagnostic report for coding 

Assistance in interpretation ranging from image 
enhancement to computer-aided diagnosis 


COURSE 113 
Tuesday 


PAUL F. J. NEW, M.D. 
Boston, Massachusetts 


ROGER A. BAUMAN, M.D. 
Boston, Massachusetts 


HENRY P. PENDERGRASS, M.D. 
Boston, Massachusetts 


Hydrocephalus—Present Status of Radiological 
and Radionuclide Investigation 


This course will consist of a review of the clinical, 
anatomic and pathophysiologic elements of hydro- 
cephalus. The value and limitations of plain film 
roentgenographic examination of the skull, cerebral 
angiography and cerebral pneumography will be 
subjected to critical review, complemented by 
presentation of illustrative cases of hydrocephalus 
due to a variety of pathologic entities. 

A systematic classification appropriate to present 
knowledge of pathophysiology, and to present 
methods of investigation, will be offered. 

The techniques of radionuclide investigation of 
cerebrospinal fluid formation, movement and ab- 
sorption will be described in some detail, followed by 
an analysis of normal and pathologic varieties of 
radionuclide scans. 

The presentation will emphasize correlations be- 
tween scans, conventional radiologic studies and 
the results of ventricular shunting. 


COURSE 114 
Tuesday 


WILLIAM T. MESZAROS, M.D. 
Chicago, Illinois 


The Pulmonary Circulation and 
Pulmonary Vessels 


Accurate interpretation of chest roentgenograms 
depends on a thorough knowledge of the roentgen 
manifestations of diseases which affect the pul- 
monary circulation and pulmonary vessels. Plain 
film roentgenographic and angiocardiographic find- 
ings will be presented in the following conditions: 

The Pulmonary Circulation 

Decreased flow 

Increased flow 

Increased resistance 

Pulmonary venous hypertension 
Combined arterial and venous hypertension 


American Roentgen Ray Society 


AUGUST, 1971 


Diseases of the Pulmonary Vessels 
Small pulmonary arteries 
Pulmonary artery enlargement 
Stenosis of the pulmonary artery and its 
branches 
Absence of a pulmonary artery 
Aberrant left pulmonary artery 
Varicosities of the pulmonary veins 
Partial anomalous pulmonary venous connection 
Total anomalous pulmonary venous connection 
Cor triatriatum 
Pulmonary arteriovenous fistula 
Pulmonary sequestration 


COURSE 115 
Tuesday 


ROBERT E. WISE, M.D. 
Boston, Massachusetts 


Current Concepts of Cholangiography 


The course will cover all of the commonly used 
types of direct and indirect approaches to the exam- 
ination of the biliary tract. 

This will include intravenous cholangiography, 
percutaneous transhepatic cholangiography, post- 
operative T-tube cholangiography, operative chol- 
angiography and barium cholangiography. 

Indications, technique, complications, and diag- 
nostic criteria for each modality will be discussed. 


COURSE 116 
Tuesday 


MORTON M. KLIGERMAN, M.D. 
New Haven, Connecticut 


Tricks and Treatment Planning 


Appreciation of the increasing curability of tumors 
by high doses of irradiation and the current avail- 
ability of high energy, high output, highly accurate 
x-ray generators has increased the need for the 
meticulous application of the radiation energy to 
the patient. 

Careful technique must be observed in making 
contours, obtaining appropriate port films, and in 
the application of abutting fields. 

The limitation of certain types of equipment in 
accomplishing localized high dose therapy with 
minimal risk of untoward effect will be discussed. 


COURSE 206 
Wednesday 


JOHN L. GWINN, M.D. 
Los Angeles, California 


Roentgen Manifestations of Acquired 
Bone Disease in Children 
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Many of the acquired bone lesions seen in children 
are of the same nature as in the adult. However, due 
to the growing bone, the roentgen changes may be 
different. Also, some acquired lesions are primarily 
seen in the pediatric age group, and longitudinal 
studies are of great value. 

We will illustrate the changes in: 


1. Deficiency states 
2. Trauma (including the “battered child”) 
3. Osteochondritis 
4. Bone and joint infection 
5. Intoxication with various substances 
6. Blood dyscrasias 
a. Leukemia 
b. Sickle cell disease 
c. Cooley’s anemia 
d. Hemophilia 
7. Metabolic disease 
8. Selected tumors 
9. Miscellaneous 


COURSE 207 
and 
COURSE 307 


Wednesday and Thursday 


D. GORDON POTTS, M.D. 
New York, New York 


Course 207. Pneumoencephalography 


1. Technique 
a. Filling of ventricles 
b. Manipulation of air into various cisterns 
c. Equipment for air studies—similarities and 
differences, with emphasis on tomography 
2. Brief discussion of ventricular anatomy 
3. Anatomy of the cisterns with emphasis on the 
ambient, cerebellopontine angle, and quadri- 
geminal plate cisterns. These cisterns will be 
demonstrated with the aid of brain specimens, 
plain film roentgenograms and tomograms ` 


Course 307. Pneumoencephalography 


. Supratentorial masses 

. Infratentorial masses 

. Multiple masses 

. Deep masses and tumors involving the corpus 

callosum 

Suprasellar masses 

. Tentorial masses 

. Cerebral atrophy 

. Information obtained from air studies that is 
not obtained from angiographic studies 

. Limitations and pitfalls of air studies 
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COURSE 208 
and - 
COURSE 308 


Wednesday and Thursday 


J. S. DUNBAR, M.D. 
Montreal, P. Q., Canada 


Course 208. Pediatric Chest Radiology 


Chronic diseases of the lung will be considered. 
The indications for special procedures such as 
bronchoscopy and angiography will be discussed, 
and examples of lesions for which special procedures 
are of diagnostic value will be presented. 

The differential diagnosis of localized lesions and 
diffuse infiltrations of the lung will be outlined. 


Course 308. Pediatric Radiology of the Gastro- 
intestinal Tract 


This course will cover a number of entities of the 
gastrointestinal tract of the infant and child which 
can be investigated by contrast media. 

Emphasis will be placed on the relation of the 
planned investigation to the presenting complaints, 
and will include investigation of swallowing dis- 
orders, vomiting, abdominal pain, gastrointestinal 
bleeding, steatorrhea, constipation, and intestinal 
obstruction. 

For each of these entities, the method of investiga- 
tion most suitable to the presenting complaint will 
be outlined, followed by demonstration of conditions 
most likely to be encountered. 


COURSE 209 
Wednesday 


MELVIN P. JUDKINS, M.D. 
Loma Linda, California 


Selective Coronary Arteriography 


Coronary arteriography has become a sine qua 
non of the diagnosis and management of coronary 
obstructive heart disease. Coronary artery surgery 
is now technically feasible in a large number of pa- 
tients who have life-threatening obstructive disease. 
If patients are carefully selected, postoperative im- 
provement is immediate and dramatic. 

High resolution serial and conventional cine angio- 
graphic techniques and isotope myocardial perfusion 
studies are used to evaluate coronary anatomy, 
ventricular dynamics, and myocardial viability. 

In selecting patients for surgery, it is not enough 
to establish the presence of an obstructive lesion of 
the coronary artery; one must also evaluate accu- 
rately: (1) the degree of obstruction of the vessel; 
(2) the presence and extent of arteriosclerotic in-. 
volvement of the vascular wall distal to the obstruc- 
tion or occlusion, no matter how small the vessel 
may seem to be; (3) the potential run-off; (4) the 
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defined perfusion deficit; (5) the potential for im- 
provement; and (6) the therapeutic potential. 

The course will concern itself w.th; (1) techniques 
of coronary arteriography; (2) -he prevention of 
complications; (3) the evaluation cf ventricular func- 
tion; (4) the definition of perfusion deficit; and (5) 
the selection of patients for surgery. 


COURSE 210 
and 
COURSE 310 


Wednesday and Thursday 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


Course 210. Diffuse Lung Les:ons 


The problem of differential diagnosis of the vast 
array of disseminated pulmonary lesions is an almost 
unsurmountable one unless specific patterns can be 
identified on the roentgenogram. It is often possible 
to recognize the diffuse alveolar pattern and, once 
identified, the list of its causes is relatively short. The 
recognition of diffuse interstitial d.sease is consider- 
ably more difficult, but even here it 1s sometimes 
possible to reliably distinguish -his pattern and 
thereby reduce the etiologic possiblities to a reason- 
able number. In this course the roentgen features of 
the alveolar and interstitial patterns will be de- 
scribed and the various causes of each will be illus- 
trated. 


Course 310. Abdominal Gasmenship 


COURSE 211 
Wednesday 


GUY D. POTTER, M.D. 
New York, New York 


Sialography 


Methodology of obtaining sialograms: approach, 
patient comfort, contrast material, needles 
Morphology: differences between the submaxillary 
gland and the parotid gland as reflected on the sialo- 
gram, measurement of duct, and the mean gland size 
Normal variants: the sialographic appearance of 
normal variations of the anatomy of the salivary 
glands 
Indications and contraindications for sialography 
Differential diagnosis of swellings in the parotid 
gland and submaxillary areas 
Extraglandular causes of swelling 
Clinical differential diagnosis 
Sialographic differential diagnosis 
Glandular causes of swelling 
Non-neoplastic 
Neoplastic-clinical, histologic end stalographic 
differential diagnosis 
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Benign 
Malignant 
Autoimmune sialoses 
Sjögren’s syndrome 
Mikulicz's disease 
Recurrent parotitis in children 
Recurrent parotitis in adults 


COURSE 212 
Wednesday 


WILLIAM B. SEAMAN, M.D. 
New York, New York 


Radiology of the Larynx and Pharynx 


The various techniques for the radiographic exam- 
ination of the larynx and pharynx will be described 
and the indication for each will be discussed. These 
include contrast laryngography, plain film roent- 
genography of the neck, cine roentgenography using 
barium and tomography. 

Examples of typical lesions will be presented. 
Particular emphasis will be placed on functional ab- 
normalities of the pharynx and the mechanism of 
deglutition. 


COURSE 213 
Wednesday 


WILLIAM J. TUDDENHAM, M.D. 
Philadelphia, Pennsylvania 


The Perception of the Roentgen Shadow: 
Its Mechanisms; Its Uncertainties; 
Its Control 


The course will deal with current knowledge of the 
psychophysiology of perception as it relätes to the 
identification of critical radiographic details. It will 
consider sources of perceptual error and various 
systems proposed for their control ranging from 
replicate reading to electronic image processing. 
Techniques for defining the logical analysis of roent- 
gen images and the potential application of such 
techniques to the solution of perceptual problems 
will be emphasized. 


COURSE 214 
Wednesday 


JOHN N. WOLFE, M.D. 
Detroit, Michigan 
Mammography 
The course will be divided into the following 
sections: 


1. Very brief historic review 
2. Indications for mammography 
3. Technique of examination 
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4. Radiographic aspects of the normal breast and 
benign, malignant and miscellaneous conditions 
5. Results 
6. Mammography as a screening examination for 
breast cancer 
7. Newer techniques 
a. Molybdenum anode x-ray tubes 
b. Xeroradiography 


Throughout the presentation slides utilizing con- 
ventional film mammograms or xeroradiographs will 
be used freely and randomly to present the particular 
diagnostic point. 

A course outline will be furnished which will also 
contain a selected bibliography. 


COURSE 215 
Wednesday 


ALEXANDER R. MARGULIS, M.D. 
San Francisco, California 


Radiology of Colonic Polyps 


The course will deal with the significance of various 
types of colonic polyps, the radiologic approach to 
their detection and the syndrome of multiple polyps. 

Various techniques and their advantages and dis- 
advantages will be discussed. 

Particular attention will be directed to the newest 
concepts of the relationship of polyps and cancer. 
Again, it appears that there is a more intimate rela- 
tion between them than was fashionable to assume a 
few years ago. 


COURSE 216 
Wednesday 


WILLIAM L. CALDWELL, M.D. 
Nashville, Tennessee 


Practical Palliative Radiotherapy 


Irradiation has always been a useful means of 
palliating patients with advanced cancer having 
symptomatic localized disease. 

With potentially curative radiotherapy now being 
done more frequently in larger centers, the commun- 
ity hospitals treat a large percentage of their therapy 
patients palliatively. This is a valuable service, par- 
ticularly if attention is paid to the possibilities for 
short courses of treatment. 

Practical new approaches to palliative therapy will 
be discussed and rational treatment schemes for 
certain treatment situations will be outlined. 
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COURSE 301 
Thursday 


LUCY FRANK SQUIRE, M.D. 
New York, New York 


SPENCER BORDEN, IV, M.D. 
Boston, Massachusetts 


DAVID KUMPE, M.D. 
Boston, Massachusetts 


WILLIAM M. COLAIACE, M.D. 
Medford, Massachusetts 


Teaching Methods in Undergraduate Radiology 


Various methods used in teaching radiology to 
medica] students will be discussed and demonstrated. 
A pilot group of students will be on the stage and the 
audience itself will participate in the demonstration. 

A new self-instructional method being used pres- 
ently will be demonstrated also, and data will be 
offered on a testing procedure for evaluating teaching 
methods. 


COURSE 303 x 
and 
COURSE 403 


Thursday and Friday 


NORMAN E. CHASE, M.D. 
New York, New York 


IRWIN I. KRICHEFF, M.D. 
New York, New York 


Course 303. Angiographic Investigation of Su- 
pratentorial Tumors 


The first session of this two part course on neuro- 
radiology will be devoted to the angiographic in- 
vestigation of supratentorial tumors. Following a 
brief review of the technical aspects and anatomy, 
a detailed logical approach to the diagnosis and 
localization of supratentorial tumor masses will be 
presented. Specific changes that should lead one to 
the diagnosis and accurate placement of tumors will 
be reviewed. The course will include an analysis of 
arterial and venous displacements as well as dy- 
namic changes to assist the student not only in the 
diagnosis and localization of masses, but also in the 
angiographic changes which frequently lead to a 
specific pathologic diagnosis. 


Course 403. Vascular Diseases of the Central 
Nervous System 


The second session will be devoted to vascular 
diseases of the central nervous system. The angio- 
graphic evaluation of intracranial aneurysms and 
arteriovenous malformations will be covered in de- 
tail. Technical aspects, diagnosis and the deter- 
mination of the site of bleeding in the presence of 
multiple lesions, as well as the rationale and value of 


834 


postoperative angiography will be included. Cere- 
bral vascular occlusive disease, both extracranial 
and intracranial, will comprise the remainder of the 
presentation. Techniques of investigation, analysis 
of stenoses, occlusions and collateral pathways as 
well as physiologic changes will be presented. The 
practical clinical value of angiography, and the 
factors for and against performing angiography will 
be discussed. 


— - 


COURSE 304 
and 
COURSE 404 


Thursday and Friday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


Course 304. Small Bowel 


I. Malabsorption, including immunoglobulin dis- 
orders 

2. À group of disorders about which our knowl- 
edge is increasing, including retractile mesen- 
teritis, eosinophilic gastroenteritis, Henoch’s 
purpura, amyloidosis and light and heavy chain 
disorders 

3. Tumors of the small bowel 

4. Inflammatory lesions of the small bowel 


Course 404. Colon 


I. Technique 
2. Granulomatous colitis and its differential diag- 
nosis from diverticulitis 

3. Multiple polypoid lesions of colon. These in- 
clude a variety of lesions which must be dif- 
ferentiated from one another 

. Hemorrhagic disorders 

. Ischemia of the colon 

. Stasis and development of ulceration and car- 
cinoma 


Dun -A 


COURSE 305 
and r 
COURSE 405 
Thursday and Friday 


MAURICE D. SACHS, M.D. 
Cleveland, Ohio 


Arthrography of the Knee Joint 


Arthrography is a valuable diagnostic aid in study- 
ing internal derangements of the knee joint. The 
author’s experience with this procedure stretches over 
25 years, is a continuing process, and includes more 
than 10,000 examinations. 

In this 2 day course the anatomy of the knee joint, 
the advantages and disadvantages of contrast media, 
and the roentgen technique will be illustrated and 
discussed. 
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Normal and abnormal arthrograms will also be 
illustrated and discussed, in detail. 

In the abnormal group, in addition to meniscal 
tears, examples of “cyst-discoid” meniscus, synovitis, 
chondromalacia, and fat pad changes will be pre- 
sented. 


COURSE 309 
and 
COURSE 409 


Thursday and Friday 


ELIAS G. THEROS, M.D. 
Washington, D. C. 


Course 309. Pulmonary Pseudotumors and 
Mesotheliomas 


When the radiologist is confronted with a large 
mass in the lung fields, he usually considers a solitary 
metastasis, a primary bronchogenic carcinoma, a 
lung sarcoma, or perhaps an unusual granuloma. This 
course will deal with 2 other lesions which often pre- 
sent this way. 

The inflammatory pseudotumor of the lung is a 
lesion that is little known to roentgenologists, since it 
has only occasionally been described in the roent- 
genologic literature. Yet it is of sufficient frequency 
so that it is important in differential diagnosis. The 
entity will be defined and its roentgenographic and 
pathologic features illustrated, drawing from our 
AFIP experience of over 100 cases, 

Mesotheliomas are better known, particularly be- 
cause of their association with the increasing amounts 
of asbestos in our environment. 

Their increasing importance justifies a closer look 
at their roentgenologic and pathologic characteristics 
and especially their features in differential diagnosis. 


Course 409. Lesions of the Mediastinum 


The radiologist has long been aware that the best 
strategy in the evaluation of mediastinal lesions is to 
rely on the statistics of location. 

He has learned, for example, that thymic and tera- 
toid tumors are almost invariably found in the an- 
terior mediastinum and that neurogenic tumors find 
their home in the posterior mediastinum. In addi- 
tion, he has observed that most masses in the middle 
mediastinum are due to lymphadenopathy resulting 
from inflammation or neoplasia. 

It is also true, however, that he can differentiate 
many of the lesions that tend to occur in a particu- 
lar mediastinal compartment by increasing his aware- 
ness of their roentgen morphologic characteristics, 
such as their size, shape, contour, density, and the 
like. 

This awareness can be most effectively developed 
by the study and correlation of such roentgen find- 
ings with gross anatomic specimens, and this will be a 
feature of this presentation. 
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COURSE 311 
Thursday 


MILTON ELKIN, M.D. 
Bronx, New York 


Radiologic Considerations of Trauma 
to the Urinary Tract 


It is the radiologist’s responsibility to define the 
extent of injury to the kidney as an important aid in 
the proper management of the patient. Intravenous 
urography, the primary study up to now, has often 
been inadequate. In many instances angiography is 
the critical radiologic study. Criteria will be defined 
for the use of angiographic study in suspected renal 
trauma, exemplified by illustrative cases. 

Ureteral, bladder and urethral injuries will also be 
discussed with consideration of mechanisms of in- 
tury, diagnostic criteria and clinical significance. 


COURSE 312 
Thursday 
W. B. YOUNG, M.D. 
London, England 
Primary Malignant Tumors of Bone 


The classification of primary malignant tumors of 
bone will be discussed. 

An attempt will then be made to demonstrate the 
more characteristic radiologic features of individual 
types of tumor, both common and uncommon, and 
less typical forms will be shown. 

Problems in diagnosis will be discussed with spe- 
cial regard to differentiation of certain aggressive 
forms of benign tumors, metastases and infections of 
bone. 


COURSE 313 
Thursday 


HAROLD SNOW, D.V.M. 
Los Angeles, California 


Diagnostic Procedures for a Radiology 
Research Laboratory Environment 


The success of biomedical experimentation often 
begins with the well contemplated choice of the ex- 
perimental animal model. For instance, the pig is a 
popular animal model because of the anatomic simi- 
larity of its viscera to that of man. Selection of sub- 
human primates is desirable, but extremely expensive, 
and the use of dogs and cats in biomedical research 
is often one of convenience due to the relative ease of 
procurement and low cost. 

Selection of the anesthetic in specific experimental 
situations, pharmacodynamics and modes of ad- 
ministration on several animal species will be cov- 
ered in depth as well as accepted methods of handling 
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and restraint of experimental animals. Principles of 
preoperative, postoperative, and postangiographic 
care will be described in context with clinical labora- 
tory findings. 

Animal research radiologic techniques are demon- 
strated including the recording of electrocardio- 
grams, pressure and flow tracings, and accessory 
laboratory equipment such as the Bennett respira- 
tory emergency resuscitation equipment and pres- 
sure contrast material injector. 


COURSE 314 
Thursday 


S. BOYD- EATON, JR., M.D. 
Boston, Massachusetts _ 


JOSEPH T. FERRUCCI, M.D. 
Boston, Massachusetts 


Radiology of the Pancreas and Duodenum 


The pancreas is no longer a “hidden organ.” Once 
symptoms develop, a radiologic diagnosis can be made 
in the great majority of instances. The variety eof 
diagnostic techniques available is not an indictment 
of their effectiveness, but rather an indication that 
the radiologic work-up must be carefully tailored to 
the clinical manifestations at hand. 

This course analyzes the information available 
from plain roentgenograms, barium studies, chol- 
angiography, isotopic imaging and angiography. 
Since examination of the duodenum is of value in 
nearly all patients with suspected pancreatic disease, 
intrinsic duodenal pathology as well as abnormalities 
produced by pancreatic disorders will be presented 
and differential diagnostic considerations stressed. 

The over-all goal of the course is development of a 
comprehensive strategy for radiologic investigation 
of pancreatico-duodenal disease. 


COURSE 315 
Thursday 
ROBERT A. NEBESAR, M.D. 
Boston, Massachusetts 


JAMES J. POLLARD, M.D. 
Boston, Massachusetts 


Angiography of the Abdomen 


This course offers a comprehensive discussion of 
visceral angiography with particular reference to the 
liver, pancreas, spleen and bowel in adults and chil- 
dren. 

The proper techniques for optimal arterial visu- 
alization of these organs and for demonstration of the 
portal venous system will be briefly discussed. 

Anatomic variations and their relevance to the 
proper performance and correct interpretation of 
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angiograms and preoperative assessment of various 
conditions will be covered. 

The major portion of the presentation will include 
a systematic demonstration of angiography in the 
various pathologic conditions affecting the liver, 
spleen, pancreas and bowel. 

An attempt will be made to place in perspective 
the indications for and relative value of angiography 
in diagnosis. 

Among the conditions which will be discussed are: 
hepatic neoplasm (benign and malignant); hepatic 
inflammation (including cirrhosis); hepatic and 
splenic trauma; pancreatic neoplasms and inflam- 
mations; gastrointestinal bleeding; and conditions 
affecting the portal venous system. 


COURSE 316 
Thursday 


ROBERT H. SAGERMAN, M.D. 
Syracuse, New York 


Radiation Therapy for Childhood Malignancy 


¿The role of radiation therapy, surgery and chemo- 
therapy in the management of childhood malig- 
nancies will be reviewed critically in terms of long- 
term survival (cure), local tumor control, and pallia- 
tion. 

Long-term effects of each treatment mode will be 
assessed. 

A rational approach to each primary neoplastic site 
will be presented and areas requiring further study 
indicated. 

Time will be reserved for questions and technical 
details. 


COURSE 401 
Friday 


LEWIS E. ETTER, M.D. 
Pittsburgh, Pennsylvania 


Examination of Plain Film Roentgenograms 
of the Skull with some Illustrations of 
Pathologic Alterations 


This will be an examination in depth identifying 
many previously confusing lines and shadows based 
upon studies of disarticulated skull components and 
the Spalteholz Transparent Skull. Each bone will be 
studied in several projections with analysis of its 
basic roentgen anatomy. Emphasis will be placed on 
variations seen in slightly differing positions of in- 
dividual components in relation to the whole skull. 

To determine the details of the roentgen anatomy 
of the skull, various component bones of dry skulls 
were disarticulated and roentgenograms were made 
of each, first posed separately in various standard 
projections, then placed in the respective skulls sim- 
ilarly oriented for routine roentgenography. In this 
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way it has been possible to determine exactly which 
feature each of the cranial bones studied contributes 
to the image of the intact skull. 

Both cranial and facial components will be ex- 
amined with attention to the radiologist’s daily 
needs. After demonstrating the normal roentgen 
anatomic features as above outlined, a few patho- 
logic alterations will be shown, 


COURSE 402 
Friday 
JACK EDEIKEN, M.D. 
Philadelphia, Pennsylvania 


Metabolic Bone Disease 


The sine gua non of metabolic bone disease is den- 
sity change. 

Bone densitometry will be discussed during the 
first portion of this course. Thereafter, the x-ray 
change of osteoporosis and osteomalacia will be con- 
sidered. 

Diseases which epitomize these changes will be 
used to illustrate the important points in diagnosis. 

Other diseases which may not be metabolic will be 
included in the differential diagnosis and discussion. 


COURSE 406 
Friday 


SIDNEY WALLACE, M.D. 
Houston, Texas 


Lymphangiography Today 

Lymphangiography has an established position in 
the diagnosis and management of patients with 
lymphoma. The reliable demonstration of metastatic 
disease from carcinoma of the uterine cervix, ovary, 
testicle, colon, etc. has permitted more accurate 
staging and, therefore, modified the therapeutic ap- 
proach. There is excellent correlation with positive 
findings. 

Cirrhosis, constrictive pericarditis, edema, protein 
losing enteropathy and chylous reflux are associated 
with altered lymphatic dynamics. Any change in 
blood flow is accompanied by a concomitant change 
in lymphatic dynamics. 

Alterations in lymphatic dynamics, modes of 
metastases, and lymphangiographic interpretation 
will be reviewed. 


COURSE 407 
Friday 


BERNARD S. WOLF, M.D. 
New York, New York 


The Distal Esophagus 


Controversy over criteria for the diagnosis of a 
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small sliding hiatal hernia cannot be resolved until 
there is agreement on the definition of such a hernia. 

The currently quoted definition of a sliding 
hernia—“stomach above the hiatus”’—is unsatis- 
factory because there is no single generally accepted 
landmark for the esophagogastric junction. Another 
definition is suggested— “a hiatal hernia is present if 
the attachments of the esophagogastric region to the 
diaphragm are loose or long and there is compromise 
of the normal anti-reflux mechanism.” 

The viewpoint to be presented is of importance 
because of recent clinical emphasis on “reflux with- 
out a hernia” or “primary incompetence of the esoph- 
agogastric sphincter.” To demonstrate this condi- 
tion, the radiologist is asked to concentrate on 
maneuvers to induce reflux. Reflux may, however, 
be demonstrable in individuals with few or no perti- 
nent symptoms if vigorous efforts are made to pro- 
duce it or if excessive emphasis is placed on a positive 
water-swallowing or “siphonage” test. Significant 
surgically correctable reflux should not be assumed to 
be present unless there is roentgen evidence of a 
sliding hernia according to the definition given 
above. 

Exceptions to this statement may occur but rarely 
without special circumstances such as early sclero- 
derma or Raynaud’s disease, after excessively force- 
ful dilatation for achalasia, after myotomy for 
achalasia or a “hypertensive sphincter,” or as a re- 
sult of drugs such as vincristine which paralyzes the 
sphincteric mechanism. 

In the absence of such factors, the significance of 
reflux demonstrated by roentgen methods must be 
confirmed by other evidence such as pH measure- 
ments in the esophagus after instillation of acid in 
the stomach and measurements of resting sphincter 
pressure and sphincter responses. 

Operative intervention to control reflux on the 
basis of equivocal symptoms fortified by reflux in- 
duced by provocative maneuvers during a barium 
meal examination is not justified. On the other hand, 
heartburn due to minimal herniation can be treated 
well by currently available operative procedures. If 
symptoms are intractable, operative intervention is 
indicated and should be curative. 

An effort will be made to describe the roentgen 
features indicative of minimal herniation as well as 
the features of asymptomatic hernias. The roentgen 
criteria of a satisfactory hiatal hernia repair will also 
be discussed. 


COURSE 408 
Friday 
ERNEST J. FERRIS, M.D. 
Boston, Massachusetts 


PETER R. CLAPP, M.D. 
Boston, Massachusetts 


Retroperitoneal Diagnosis 
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This course will focus on some disease processes of 
retroperitoneal organs including the pancreas, adre- 
nal glands, kidney, retroperitoneal connective tissue, 
lymph nodes, the aorta and the inferior vena cava. 
The value of plain film roentgenography, intraven- 
ous pyelography, barium studies, as well as special 
examinations such as percutaneous transhepatic 
cholangiography, duodenography, ultrasound, ar- 
teriography, venography, and lymphography will be 
discussed, 

The salient points of the most important radiologic 
examinations for each organ will be discussed as be- 
low. 


Pancreas 
plain roentgenogram 
barium studies 
duodenography 
cholangiography 
arteriography 
venography 

Adrenals 


arteriography 

venography * 
Kidney 

plain roentgenogram 

intravenous pyelogram 

arteriography 

venography 

ultrasound 


Soft tissues 


plain roentgenogram 
intravenous pyelogram 
arteriography of small vessels 


Lymph nodes 


lymphography 

venography 

arteriography 
Vascular structures 


primary and secondary diseases 
vena cava 
aorta 


COURSE 410 
Friday 
MARVIN M. D. WILLIAMS, Pa.D. 
Rochester, Minnesota 


Preparing for an Examination in 
Radiological Physics 
The answers given to various types of questions in 
radiological physics, although not entirely incorrect, 
are often unsatisfactory. Frequently, the answer 
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given 18 an equation, a numerical constant, or a 
memorized statement. 

The examinee frequently cannot tell: (1) what 
conditions must be satisfied in order that the use of 
the equation is justified; (2) what the numerical 
constant represents; or (3) what the memorized 
statement means. 

This problem and some of these questions will be 
discussed with the aim not only of indicating a cor- 
rect answer, but also of showing that an acceptable 
answer is likely to follow naturally when the subject 
matter 1s understood. 

The discussion will include suggestions from other 
examiners in radiological physics. 


COURSE 411 
Friday 
BERNARD S. ARON, M.D. 
Cincinnati, Ohio 
Radiation Biology for the Clinical 
Radiation Therapist 
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Clinical radiation therapy has developed empirical 
histologic concepts of radiation sensitivity, tumor cell 
growth, dose-time effects, etc. Advances in radiation 
biology serve as a basis for understanding these 
clinical observations. These advances will be ex- 
amined as they are pertinent to the radiation thera- 
pist. 

The “inherent” radiation sensitivity of cells will be 
discussed in terms of cell cycle, effect on D.N.A., cell 
survival curves, and radiation sensitization and pro- 
tection. 

Many factors modify this inherent radiation sen- 
sitivity. The factors of “apparent” sensitivity which 
will be outlined include: dose-time effects (fractiona- 
tion and protection); oxygen effect (hyperbaric oxy- 
gen, air oxygen breathing, anoxia, and fractionation); 
concentration of energy transfer events (use of neu- 
trons and pi mesons); and cell population kinetics 
(normal and tumor cell growth, and response to 
radiation). 

The radiation biologic basis for single and frac- 
tionated radiation treatments will be discussed. 
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SECTION ON INSTRUCTION 
ORDER SHEET 


It is important to register for the Instruction Courses as early as possible since the number admitted to 
each course will be limited. 1s is also very important that first, second and third choices be listed for each period. 
All orders for tickets will be filled according to the postmark on the envelopes. . 

Nonmembers of the American Roentgen Ray Society will pay $3.00 for each course-period or a maximum 
of $10.00 for 4 courses. Nonmembers’ fees must accompany this Order Sheet and will not be returned unless 
cancellation is received before September 17, 1971, 

Members of the American Roentgen Ray Society, residents in Radiology, and nonmembers who are cgn- 
tributing to.the program, either by way of an instruction course, a paper or a scientific exhibit, are not 
required to pay for these courses but must fill out these Pink Order Sheets, indicating their choices. 

Tickets for courses will be mailed to each registrant whose order reaches the office of the Director on or 
before September 17, 1971. They will be sent to the address below unless registrant directs otherwise. 


Please fill out the following (type or print): O Member 
NUN Tu A CERCA Cu DES SS ee . O Guest 
Last Name First Name or Initials 
Check { D Resident in 
Se Pre ee — ———— Radiology at: 
Street Address 1111 |  ..... is p dite 
L] Scientific Exhibi- 
A qna e d EE m eee Reach betes ie. d tor/Paper 
City State Zip Code "x 


Those whose advance registration reaches the office of the Director after September 17, 1971 may obtain 
their tickets at the Registration Desk of the Section on Instruction on Monday afternoon, September 27, 
1971 and thereafter. At this time tickets may also be obtained for courses not sold out. 
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For convenience la selecting your coersos consult the condensed schedele of courses. 


BE SURE TO FILL OUT SECOND AND THIRD CHOICES FOR EACH PERIOD - 








First Choice Second Choice. Third Choice 
e Period 
rcu Instructor 

Tuesday 

Wednesday 

Thursday 

Friday 

Send this order to: 


DR. HAROLD O. PETERSON, 1995 West County Road "B", St. Paul, Minnesota 55113 
OR if you are mailing late, send to: 


‘DR. HAROLD ©. PETERSON, The Sheraton-Boston Hotel, 
Boston, Massachusetts 02199 
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CONDENSED SCHEDULE OF COURSES 


TUESDAY 


101-—Jacobson 
Benign Bone Tumors: Interesting Mani- 
festations 


102-—Macmillan 
Sinuses and Orbits 


103—Nelson 
The Discovery of Gastric Ulcers and the 
Differential Diagnosis Between Benignancy 
and Malignancy 


104-—Grigg 
The History of Radiology 1 


105--McConnell 
Lane 
Nuclear Medicine 


106—Heitzman 
Roentgen Pathologic Correlations in Com- 
mon Pulmonary Disorders 


107—M cAfee 
Current Status of Radioisotopic Methods 
in the Diagnosis of Renal Disease 


108—-Lalli 
The Tailored Urogram 


109-—Meyers 
Intestinal Obstruction and the Detection 
of Small Amounts of Intraperitoneal Fluid 


3:00 to 4:30 P.M. 


September 28, 1971 


110—Shopfner 
Current Status of Pediatric Uroradiology 


111 —Singleton 
Pediatric Pulmonary Abnormalities 


II2—Barnhard 
The Use of Computers in Diagnostic Radi- 


ology 


113 — New 
Bauman 
Pendergrass 
Hydrocephalus— Present Status of Radi- 
ological and Radionuclide Investigation 


114~—Meszaros 
The Pulmonary Circulation and Pulmo- 
nary Vessels 


115-—Wise 
Current Concepts of Cholangiography 


116-—Kligerman 
Tricks and Treatment Planning 
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CONDENSED SCHEDULE OF COURSES 


WEDNESDAY 


201— Jacobson 
Some Interesting Features of Skeletal Ra- 
diology: Challenges in Diagnosis 


202—Macmillan 
Temporal Bone 


203—Nelson 
Fundamentals in the Roentgenologic Study 
of Skeletal Trauma 


204—Grigg 
The History of Radiology II 


205—McConnell 
Lane 
Nuclear Medicine 


206—Gwinn 
Roentgen Manifestations of Acquired Bone 
Disease in Children 


207—Potts 
Pneumoencephalography 


208—-Dunbar 
Pediatric Chest Radiology 


209 —Judkins 
Selective Coronary Arteriography 


210—Felson 
Diffuse Lung Lesions 


3:00 to 4:30 P.M. 


September 29, 1971 


211—-Potter 
Sialography 


212— Seaman 
Radiology of the Larynx and Pharynx 


213—Tuddenham 
The Perception of the Roentgen Shadow: 
Its Mechanisms; Its Uncertainties; Its 
Control 


214—)J. Wolfe 
Mammography 


215—Margulis 
Radiology of Colonic Polyps 


216—Caldwell 
Practical Palliative Radiotherapy 
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CONDENSED SCHEDULE OF COURSES 


THURSDAY 3:00 to 4:30 P.M. September 30, 1971 












301—Squire 310—Felson 

















Borden Abdominal Gasmanship 

Kumpe — 

Colaiace 311— Elkin 

Teaching Methods in Undergraduate Ra- Radiologic Considerations of Trauma to 





diology 


302— Macmillan 
Larynx, Pharynx, Cervical Esophagus and 
Trachea 


the Urinary Tract 























312—Young 
Primary Malignant Tumors of Bone 


313—Snow 
Diagnostic Procedures for a Radiology Re-e 
search Laboratory Environment 







303—Chase 
Kricheff 
Angiographic Investigation of Supra- 
tentorial Tumors 








314 —Eaton 
Ferrucci 
Radiology of the Pancreas and Duodenum 











304—Marshak 
Small Bowel 







315—Nebegar 
Pollard 
Angiography of the Abdomen 


316—Sagerman 
Radiation Therapy for Childhood Malig- 


nancy 






305— Sachs 
Arthrography of the Knee Joint 













306—Heitzman 
The Mediastinum: Roentgen Anatomic 
Correlations 



















307—Potts 
Pneumoencephalography 









308—Dunbar 
Pediatric Radiology of the Gastrointestinal 
Tract 






309 —Theros 
Pulmonary Pseudotumors and Mesothe- 
liomas 
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CONDENSED SCHEDULE OF COURSES 


FRIDAY 1:30 to 3:00 P.M. October 1, 1971 


401—Etter 411—Aron 
Examination of Plain Film Roentgenograms Radiation Biology for the Clinical Radia- 
of the Skull with some Illustrations of tion Therapist 
Pathologic Alterations 


402—Edeiken 
Metabolic Bone Disease 


Vascular Disease of the Central Nervous 
System 


404—Marshak 


Colon 


405—Sachs 
Arthrography of the Knee Joint 


406—Wallace 
Lymphangiography Today 


407—B. Wolf 
The Distal Esophagus 


408—Ferris 
Clapp 
Retroperitoneal Diagnosis 


409—Theros 
Lesions of the Mediastinum 


410— Williams 
Preparing for an Examination in Ra- 
diological Physics 
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JAMES PICKER FOUNDATION—AWARDS 
PROGRAM FOR 1971-1972 


NATIONAL RESEARCH COUNCIL, NATIONAL ACADEMY OF SCIENCES 


On behalf of the James Picker Founda- 
tion, the National Research Council on 
June 3, 1971, announced the awarding of 
35 fellowships and grants to medical 
scientists for support of research and train- 
ing in radiology and nuclear medicine. 

The Awards Program, valued this year at 
approximately $493,284, is supported by 
the James Picker Foundation and ad- 
ministered by the Committee on Radiology 
of the Research Council’s Division of 
Medical Sciences. Twenty-eight of the 
awards are renewals for work already in 
progress, while 7 are being given for the 
first time. 

Those selected to participate in the pro- 
gram for the 1971-1972 academic year are: 

Advanced Fellowships in Academic Radi- 
ology. Dr. Ronald G. Evens, St. Louis, 
Missouri; Dr. Reginald E. Greene, Boston, 
Massachusetts; Dr. A. Everette James, 
Baltimore, Maryland; Dr. Arvin E. Robin- 
son, Durham, North Carolina; and Dr. 
Milos Sovak, Philadelphia, Pennsylvania. 

Research Fellowships. Dr. Vicente J. 
Caride, New Haven, Connecticut; Dr. 
Gordon Gamsu, San Francisco, California; 
Dr, James Hevezi, Madison, Wisconsin; 
Dr. W. Barrie Jones, Oslo, Norway and 
Middlesex, England; Dr. Max S. Lin, 
Berkeley, California; Dr. Patrick J. Mc- 
Manamon, Newfoundland, Canada; Dr. 
Robert J. Nickles, Madison, Wisconsin; 
and Dr. Martin H. Schneiderman, Gaines- 
ville, Florida. 

Awards for Scholars in Radtological Re- 
search. Dr. Robert J. Cowan, Winston- 


Salem, North Carolina; Dr. George C. 
Curry, Dallas, Texas; Dr. Michael A. 
Davis, Boston, Massachusetts; Dr. Eli 
Glatstein, Stanford, California; Dr. Warren 
A. Hinchcliffe, San Francisco, California; 
Dr. Paul B. Hoffer, Chicago, Illinois; Dr. 
Robert W. Parkey, Dallas, Texas; Dr. Lee 
B. Talner, San Diego, California; and Dr. 
Robert I. White, Jr., Baltimore, Maryland. 

Research. Grants. Dr. Edward G. Bell, 
Syracuse, New York; Dr. Geoffrey T. Ben- 
ness, Sydney, Australia; Dr. James D. 
Collins, Los Angeles, California; Dr. Allan 
E. Dumont, New York, New York; Dr. 
Raymond Gramiak, Rochester, New York; 
Dr. William N. Hanafee, Los Angeles, 
California; Drs. James G. Kereiakes and 
Alvin Shapiro, Cincinnati, Ohio; Dr. James 
H. Larose, Atlanta, Georgia; Dr. Ralph 
M. Lilienfeld, New York, New York; Dr. 
William H. Northway, Jr., Stanford, Cal- 
ifornia; Dr. Howard J. Ricketts, Seattle, 
Washington; Dr. Margot R. Roach, On- 
tario, Canada; Dr. Shih H. Tsai, Minne- 
apolis, Minnesota; and Dr. William J. 
Tuddenham, Philadelphia, Pennsylvania. 

Applications for 1972-1973 should be 
submitted by October 7, 1977. Application 
blanks and further details may be obtained 
from the Committee on Radiology, National 
Academy of Sciences-National Research 
Council, 2107 Constitution Avenue, NW, 
Washington, D.C. 20478. 

The requirements for application are 
identical to those published in the July, 
1970 issue of this JouRNAL (p. 646). 
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NEWS 


OFFICERS OF THE COUNCIL OF 
SECTION ON RADIOLOGY OF 
THE AMERICAN MEDICAL 
ASSOCIATION 

The American Medical Association in 
- its desire to bring about a closer collabora- 
tion with the various Specialty Societies has 
created the Councils of Sections consisting 
of Representatives of such Societies, based 
on numerical membership. These Councils 
are replacing the former Executive Com- 
mittees of each Section, of which presently 
there are 23. The Council of the Section on 
Radiology will have 7 members: 3 repre- 
senting the American College of Radiology; 
2 the Radiological Society of North Ameri- 
ca; and 1 each the American Society of 
Nuclear Medicine and the American Roent- 
gen Ray Society. 

The Representative of the American 
Roentgen Ray Society is Dr. Richard G. 
Lester of Durham, North Carolina. 

The Officers of the Council are: Chair- 
man, Dr. John R. Hodgson, Rochester, 
Minnesota; Vice-Chairman, Dr. E. James 
Potchen, St. Louis, Missouri; Secretary, Dr. 
Antolin Raventos, Davis, California; Æx- 
hibit Representative, Dr. Richard G. Lester, 
Durham, North Carolina; Section Delegate 
to the House of Delegates, Wendell G. Scott, 
St. Louis, Missouri; and Section Alternate 
Delegate to the House of Delegates, Seymour 
F. Ochsner, New Orleans, Louisiana. The 
seventh member of the Council is Dr. 
Richard H. Chamberlain, Philadelphia, 
Pennsylvania, the Chairman of the former 
Executive Committee, whose term expires 
December 31, 1971. 

The Officers of the new Council will be- 
gin their terms January 1, 1972. 

Dr. Ted Leigh, Atlanta, Georgia, is the 
program representative and Dr. Glenn E. 
Sheline, San Francisco, California, the 
assistant program representative. Drs. 
Leigh and Sheline are not members of the 
Council. 

The next Annual Meeting of the Amer- 


AvausT, 1971 


ITEMS 


ican Medical Association will be held in 
San Francisco, California, June 18-22, 
1972. 


ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS ELECTS NEW 
OFFICERS 


At the Annual Meeting of the Associa- 
tion of University Radiologists, held in 
Durham, North Carolina on May 13, 1971, 
the following slate of officers was elected: 
President, James H. Scatliff, M.D., De 
partment of Radiology, University of North 
Carolina, School of Medicine, Chapel Hill, 
North Carolina 27514; President-Elect, 
Elliott C. Lasser, M.D., Department of 
Radiology, University Hospital of San 
Diego County, San Diego, California 92103; 
and Secretary-Treasurer, Byron G. Brog- 
don, M.D., Department of Radiology, Uni- 
versity of New Mexico, School of Medicine, 
Albuquerque, New Mexico 87106. 


ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS (AUR) 


Annual Memorial Medal Award 


The Association of University Radiolo- 
gists wishes again to announce that an An- 
nual Memorial Medal Award will be given 
to the radiology resident writing the best 
original paper. The paper can represent the 
work of one or more investigators, but the 
resident submitting the paper must qualify 
as the senior author. 

Manuscripts to be considered for the 
1972 competition must be received by 
March 1, 1972. Inquiries should be ad- 
dressed and papers submitted to: Byron G. 
Brogdon, M.D., Department of Radiology, 
University of New Mexico, School of Medi- 
cine, Albuquerque, New Mexico 87106. 

The winner of the competition will be in- 
vited to present his work at the Annual 
Meeting of the AUR and will receive a 
monetary award in addition to the medal. 
The next AUR Annual Meeting will be in 
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Albuquerque, New Mexico, May 11-13, 
1972. 

In the 1971 competition, co-winners were 
selected. These were: Dr. C. Richard Dunn 
of the Radiology Department of the Uni- 
versity of California, San Diego, School of 
Medicine, for a paper titled, “The Phar- 
maco-Kinetics of Telepaque Metabolism: 
The Relation of Blood Concentration and 
Bile Flow to the Rate of Hepatic Excre- 
tion,” and Dr. Melvyn Korobkin of the 
Radiology Department of the University of 
California, San Francisco, School of Medi- 
cine, for a paper titled, ““The Nephrogram 
of Hemorrhagic Hypotension.” 


SYMPOSIUM ON DIAGNOSTIC 
RADIOLOGY OF URINARY 
TRACT 

The Department of Diagnostic Radiol- 
ogy of the Lahey Clinic Foundation will 
sponsor a “Symposium on the Diagnostic 
Radiology of the Urinary Tract,” to be 
held at the Sheraton-Plaza Hotel, Boston, 
Massachusetts, September 17 and 18, 1971. 

The Faculty will include: Stanley Baum, 
M.D., Franca S-R Danforth, M.D., Joseph 
B. Dowd, M.D., Ernest J. Ferris, M.D., 
Lloyd D. Flint, M.D., Alexander Gotts- 
chalk, M.D., W. Thorne Griscom, M.D., 
Anthony F. Lalli, M.D., John A. Libertino, 
M.D., Thomas F. Meaney, M.D., Harry 
Z. Mellins, M.D., Charles E. Shopfner, 
M.D., Robert E. Wise, M.D., and Leonard 
Zinman, M.D. 

For further information please con- 
tact: Robert E. Wise, M.D., Chairman, 
Department of Diagnostic Radiology, La- 
hey Clinic Foundation, 605 Commonwealth 
Avenue, Boston, Massachusetts 02215. 


SYMPOSIUM ON POLYTOMOGRAPHY 
OF THE TEMPORAL BONE 

The Fourth Symposium on Polytomog- 
raphy of the Temporal Bone will be given 
under the auspices of The Wright Institute 
of Otology at Community Hospital, India- 
napolis, Indiana, on October g and 10, 1971. 

The subjects covered are: Basic anatomy 
of the temporal |bone; and technique of 
polytomography of the temporal bone, with 
demonstrations of normal tomograms. 
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Pathologic conditions revealed by poly- 
tomography, such as cholesteatoma, os. 
sicular chain problems, otosclerosis, frac- 
tures, foreign bodies, tumors, and congenital 
anomalies will be shown on original tomo- 
grams and the clinical applications dis- 
cussed. 

The number of registrants is limited to 18. 

Inquiries should be directed to: The 
Wright Institute of Otology, Inc., Com- . 
munity Hospital of Indianapolis, Inc., 1500 
North Ritter Avenue, Indianapolis, In- 
diana 46219. 


CLINICAL NUCLEAR MEDICINE COURSE 


This course, which will be held October 
28-30, 1971, is designed for the physician 
practicing nuclear medicine in the com- 
munity. The interpretation of older and 
better known procedures will be reviewed; 
a number of newer procedures, still ntt 
common outside the major medical centers 
but which are feasible in community hospi- 
tals, will be discussed. 

A special feature of the program will be 
several sessions devoted to practical nu- 
clear medicine instrumentation: the pros 
and cons of scanners and cameras will be 
discussed, as well as what to look for when 
buying equipment. A thorough market re- 
view of available equipment is planned. 

The 24 day course will consist of daily 
sessions with heavy clinical orientation; 2 
evening workshops will center around in- 
strumentation. 

A Guest Faculty, as well as the Univer- 
sity of Michigan Medical Center staff, will 
participate. 

Further information may be obtained 
from Dr. Harry A. Towsley, Chairman, 
Department of Postgraduate Medicine, 
Towsley Center, University of Michigan 
Medical Center, Ann Arbor, Michigan 
43104. 

THIRTEENTH SYMPOSIUM ON 
NUCLEAR MEDICINE 
Oak Ridge Associated Universities 
(ORAU) Medical Division 


The Medical Division of ORAU will pre- 
sent its Thirteenth Symposium on Nuclear 
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Medicine, November 15-19, 1971, in Oak 
Ridge, Tennessee, on the topic, “Clinical 
Uses of Radionuclides: Critical Comparison 
with Other Techniques.” 

The Oak Ridge program 1s being offered 
for the first time this year in cooperation 
with the American College of Physicians as 
one in the College’s annual series of post- 
graduate courses in various specialty fields. 
. Papers and discussions will be directed to- 
ward the practicing physician and are de- 
signed to help him evaluate the value of 
diagnostic methods using radioisotopes as 
compared with radiologic techniques and 
other laboratory tests. 

Presentations by 35 invited speakers will 
cover applications of these techniques in 
neurology, gastroenteroloy, hematology, 
endocrinology, rheumatology, cardiology, 
and nephrology. The diagnosis of cancer 
will be emphasized. 

Further information may be obtained 
from: Edward C. Rosenow, M.D., Execu- 
tive Director, American College of Physi- 
clans, 4200 Pine Street, Philadelphia, 
Pennsylvania 19104. 


A COMPREHENSIVE COURSE 
IN NEURORADIOLOGY 


New York University Post-Graduate 
Medical School 

This course will be held November 1-5, 
1971, under the Directorship of Irvin I. 
Kricheff, M.D., Professor of Radiology, 
New York University Post-graduate Medi- 
cal School. 

The curriculum will include: regular and 
tomographic examination of the skull and 
spine; cerebral angiography; pneumoen- 
cephalography and ventriculography; stud- 
ies of the spinal cord by myelography and 
angiography; brain scanning and other 
isotope studies; and technical aspects and 
special techniques. 

The Guest Faculty includes: Dr. René 
Djindjian, Paris, France; Dr. Ralph Heinz, 
Pittsburgh, Pennsylvania; Dr. Sadek K. 
Hilal, New York, New York; Dr. Yun 
Peng Huang, New York, New York; Dr. 
Stephen A. Kieffer, Minneapolis, Minne- 
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sota; Dr. Norman E. Leeds, New York, 
New York; Dr. Thomas H. Newton, San 
Francisco, California; Dr. Gordon D. Potts, 
New York, New York; Dr. Mannte M. 
Schechter, New York, New York; Dr. 
Juan M. Taveras, St. Louis, Missouri; and 
Dr. Ernest H. Wood, New York, New 
York. 

A detailed brochure of the course will be 
available in September. Owing to space 
limitations, early registration is advised. 

For application please write: Office of the 
Recorder—Room 158 MSB, New York 
University, Post-Graduate Medical School, 
sso First Avenue, New York, New York 


10016. 


SYMPOSIUM ON MALIGNANT 
TUMORS IN CHILDHOOD 


The Fifth Annual Radiotherapy Sym- 
posium on “Recent Advances in Diagnosis 
and Therapy of Malignant Tumors in 
Childhood,” sponsored by the University 
of Miami School of Medicine and the De- 
partment of Radiation Therapy, Cedars of 
Lebanon Hospital, will be held in Miamı 
at the Sheraton-Four Ambassadors Hotel 
on December 10 and 11, 1971. 

For further information, please write to 
Mario M. Vuksanovic, M.D., Director, 
Department of Radiation Therapy, Cedars 
of Lebanon Hospital, Miami, Florida 
33125. 


SOCIETE FRANCAISE DE 
NEURORADIOLOGIE 


The Société Française de Neuroradiologie 
will hold its Annual Meeting in December 
1971 in Paris. 

The chosen theme is “Neuroradiologic 
Study of the Cavernous Sinus,” which will 
be considered in 3 parts: (1) anatomy and 
radiologic anatomy; (2) technique of ex- 
ploration of the cavernous sinus; and (3) 
pathologic lesions of the cavernous sinus 
(vascular, tumoral, and infectious). 

For further information please write to 
the Secretary General of. S.F.N.R., Pr. 
Ag. R. Djindjian, 16 rue de l'Université, 
Paris 70, France. 
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COURSE IN ADVANCED 
NEURORADIOLOGY 


The Normal and Abnormal Phlebogram in 
Vertebral Angiography 

This Course will be held under the aegis 
of Professor F. Isch, Dean of the Faculty 
of Medicine, in Strasbourg, France, March 
IO and II, 1972. 

The participants will be divided into 
small groups. Each group will attend 18 
tutorials. 

Applications for enrollment should be 
sent to the Course Secretary: Professor A. 
Wackenheim—Service de Neuroradiologie 
du CHU, 1, place de l'Hópital—67 Stras- 


bourg, France. 
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INTERNATIONAL SYMPOSIUM ON 
CEREBRAL BLOOD FLOW 
REGULATION, ACID-BASE 

AND ENERGY METABOLISM 
IN ACUTE BRAIN INJURIES 

This International Symposium will be 
held in Rome and Siena, October 28-31, 
1971. 

The Organizing Committee is formed by: 
C. Fazio, C. Fieschi, A. Agnoli, N. Bat- - 
tistini, L. Bozzao and A. Carpi. 

For further details please write to: Prof. 
Cesare Fieschi, Clinica delle Malattie 
Nervose e Mentali dell’Universitä di Siena, 
Siena, Italy. 


It is with deep regret that we announce the death of Hermann 
Holthusen, Prof. Dr. med., Dr. med. h.c., and Dr. rer. nat. h.c., 
on May 7, 1971, after a long illness in Hamburg, West Germany, 


at the age of 85 years. 
Dr. Holthusen has been an Honorary Member of the American 
Roentgen Ray Society since 1939. 
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BOOK REVIEW 


UrorogyY. Third edition. Three Volumes. 
Edited by the late Meredith F. Campbell, 
M.S., M.D., F.A.C.S., Late Professor of 
Urology, New York University and Consult- 
ing Urologist, Bellevue Hospital, New York, 
N. Y.; and J. Hartwell Harrison, M.D., 
F,A.C.S., Cutler Professor of Surgery (Urol. 
ogy), Harvard Medical School, and Chief of 
Urology, Peter Bent Brigham Hospital, 
Boston, Mass., with 74 contributors. Cloth. 
Pp. 2,888, with 1,769 illustrations. Price per 
set $110.00 U.S., $118.80 Canada. W. B. 
Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1970. 


This 1s the third edition of the three-volume 
text, Urology, first published in 1954. Dr. 
Campbell brought out the first two editions 
alone but became ill in 1968 and was joined by 
Dr. Harrison as co-editor before this third edi- 
tion was completed. 

The organization and balance of the earlier 
editions are preserved. The clinical practice of 
urology is presented within the framework of 
basic science. Revisions and 7 new chapters 
have been added without increasing the number 
of pages. Ten new authors raise the number of 
contributors to 74. Accordingly, topics overlap 
and duplication is at times tedious, although 
there is individual variation providing some 
compensation. Seventy chapters, including 6 
in the pre-clinical section of anatomy and 
physiology, contain with an encyclopedic scope 
the common and unusual diseases, which should 
allow Urology to easily maintain its eminence 
as the best comprehensive English reference 
textbook. 

Although my over-all response is one of ad- 
miration, a few comments are offered in hope 
of influencing the next edition. The radiologic 
discussion in the section of examination and 
diagnosis is disappointing. It should either be 
omitted or be adequately and accurately por- 
trayed in the future. For example, of 25 pages 
partially devoted to uroradiology, renal arteri- 
ography by the translumbar aortographic 
method receives 5 pages and the selective fe- 
moral catheter technique is covered in one 
paragraph. No references in tkis section are 
more recent than 1958 and this cannot be dis- 
missed as being a victim of publication lag. 


This edition is too large and expensive for 
the student of Radiology. However, it is strongly 
recommended as a comprehensive reference 
work and should be a valuable addition to the 
departmental library. 


Ricnanp C. PrisrER, M.D. 


BOOKS RECEIVED 


CEREBELLUM OF THE RHESUS MONKEY: ATLAS OF 
LOBULES, LAMINAE, AND FOLIA, IN Sections. By 
John C. Madigan, Jr., M.D., Intern in Surgery, 
Presbyterian Hospital, New York, N. Y.; and 
Malcolm B. Carpenter, M.D., Professor of Ana- 
tomy, College of Physicians and Surgeons, Co- 
lumbia University, New York, N. Y. Cloth. Pp. 
136, with many illustrations. Price, $14.50. Uni- 
versity Park Press, Chamber of Commerce Build- 
ing, Baltimore, Md. 21202, 1971. 

Dynamic STUDIES WITH RADIOISOTOPES IN MEDI- 
CINE. Proceedings of the Symposium on Dynamic 
Studies with Radioisotopes in Clinical Medicine 
and Research organized by the International 
Atomic Energy Agency, and held in Rotterdam, 
Aug. 31-Sept. 4, 1970. Paper. Pp. 901, with some 
figures. Price, $24.00. International Atomic 
Energy Agency, Vienna. UNIPUB, P. O. Box 433, 
New York, N. Y. 10016, 1971. 

RADIOTOMOGRAPHIC Anatomic ÁTLAS. By Profes- 
sor Dr. Hermann Schmidt, Chefarzt der Abteilung 
für Röntgendiagnostik im Allgemeinen Kranken- 
haus Hamburg-Altona; in collaboration with Pro- 
fessor Dr. K. Mörike, Anatomisches Institut der 
Universität Tübingen, Germany. Cloth. Pp. 223, 
with 194 plates. Price, $25.00. Hafner Publishing 
Company, Inc., 866 Third Avenue, New York, 
N. Y. 10022, 1970. 

PrincirLes oF Cuest X-Ray Diacnosıs. Third 
edition. By George Simon, M.D., F.R.C.P., 
F.E.R., Lately Director, X-ray Department, 
Brompton Hospital, London; Radiologist, St. 
Bartholomew’s Hospital, London; Demonstrator, 
Radiological Anatomy, St. Bartholomew’s Hos- 
pital, London; Curator of the Radiological Mu- 
seum and Teacher of Radiology, The Institute of 
Diseases of the Chest, University of London; 
Kodak Research Scholar, National Heart Hos- 
pital, London. Cloth. Pp. 282, with many figures. 
Price, $23.50. Appleton-Century-Crofts, 440 Park 
Avenue South, New York, N. Y. 10016, 1971. 

RADIOLOGIC ATLAS OF PULMONARY ABNORMALITIES 
IN CHILDREN. By Edward B. Singleton, M.D., 
Director of Radiology, St. Luke's Episcopal 
Hospital, Texas Children's Hospital, and the 
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Texas Heart Institute; Clinical Professor of Radi- 
ology, Baylor University College of Medicine, 
Houston, Texas; and Milton L. Wagner, M.D., 
Associate Radiologist, St. Luke’s Episcopal Hos- 
pital, Texas Children’s Hospital, and the Texas 
Heart Institute; Clinical Assistant Professor of 
Radiology, Baylor University College of Medicine, 
Houston, Texas, Cloth. Pp. 251, with many 
figures. Price, $13.50. W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa. 
19105, 1971. 

CERVICAL SPONDYLOSIS: Its Earıy DIAGNOSIS 
AND TREATMENT. Edited by Marcia Wilkinson, 
D.M., F.R.C.P., Consultant Neurologist, Eliza- 
beth Garrett Anderson Hospital and the Hackney 
Group of Hospitals; Director, Regional Neuro- 
logical Unit, Eastern Hospital, Hackney; and 
Director, City Migraine Clinic. Cloth. Pp. 182, 
with 112 illustrations. Price, $11.25. In the West. 
ern Hemisphere, W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. 19105, 1971. 
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Coronary HEART Disease. International Sympo- 
sium in Frankfurt, Jan. 22-24, 1970. Edited by 
Martin Kaltenbach and Paul Lichtlen. Paper. 
Pp. 271, with 138 figures and 57 tables. Price, 
DM 39.-. Georg Thieme Verlag, Stuttgart. In 
U.S.A. and Canada, Intercontinental Medical 
Book Corporation, New York, N. Y. 10016, 1971. 

UNTERSUCHUNGEN ZUR STATIK UND DYNAMIK DER 
KINDLICHEN HALSWIRBELSÄULE: DER AUSSAGE- 
WERT SEITLICHER RÖNTGENAUFNAHMEN. By Dr. 


med. Horst Markuske, Facharzt für Kinder- . 


heilkunde, Facharzt für Röntgendiagnostik und 
Facharzt für Sportmedizin, Lübbenau/Spreewald. 
Die Wirbelsäule in Forschung und Praxis, Band 
so. Paper. Pp. 51, with some figures. Price, DM 
18.-. Hippokrates Verlag, Stuttgart, 1971. 

EFFETTI DELLE RADIAZIONI loNIZZANTI SUL CUORE 
(Srupio CLINICO E SPERIMENTALE). By Gian 
Giacomo Ferri, and Umberto Dusi. Paper. Pp. 
213, with many illustrations, Price, L. 5000, 
Edizioni Minerva Medica, Torino, Italy, 1969. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


Uxrrep STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Sheraton Hotel, 
Boston, Mass., september 28-October 1, 1971. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Jerome M. Vaeth, Saroni Tumor Institu 
1600 Divisadero St., San Francisco, Calif. 94115. Annu 
meeting: Boca Raton Hotel and Club, Boca Raton, Fla., 
May 14-19, 1972. Conjoint meeting with the James 
Ewing Society and the American Society for Head and 
Neck Surgery. 

RADIOLOGICAL SOCIETY or NORTH ÁMERICA 
Secretary, Dr. Maurice Doyle Frazer, 1744 South Fifty- 
eighth St, Lincoln, Neb. Annual meeting: Palmer 
House, Chicago, Il., November 28-Decenber 3, 1971. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chi 6, Ill, Annual meeting: Bal Harbour, 
Florida, Americana Hotel, April 3-8, 1972. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: San Francisco, Calif., June 18-22, 1972. 

American Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Dallas, Tex., Dec. 6-10, 1971, 
Statler-Hilton Hotel; Washington, D.C., June 5-9, 1972, 
Washington-Hilton Hotel; and Atlanta, Ga., Dec. 4-8, 
1972, Sheraton-Biltmore Hotel. 

ritten examinations are scheduled in June of each 
year in 13 large centers, and applications must be re- 
ceived in the Board Office before Sept. 30 of the year 
preg the one in which the candidate wishes to be 
examined. 


Deadline for filing applications for any examination 
in 1972 is September 30, 1971. 

AMERICAN Association OF Pursicisrs IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical Call 
230 N. Broad St, Philadelphia, Pa. 19102. Annu 
meeting to be announced. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Pogirdus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104. 
Annual Meeting: Arizona Biltmore Hotel, Phoenix, 
Ariz., Oct. 29-31, 1971. 

sa atte SX ^ AA dde Brees IN Trn FT : 

ecretary, E. J. oacoustics , University 
of Illinois Urbana, UL 

RICAN SOCIETY OF NEURORADIOLOGY 
Secretary-Treasurer, Dr. wi V, Leslie, Edward M 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
I4215, 

THIRTEENTH INTERNATIONAL CONGRESS or RADIOLOGY 
President, Dr. Juan Gómez López. Secre of the 
Sociedad Española de Radiología, Dr. José Bonmati, 
Villanueva 11, Madrid 1, España. 

Meeting: Madrid, Spain, Oct. 13-19, 1973. 

TENTH Inrer-AmericaN Concress or RADIOLOGY 
Counselor for the Unsted States, Dr. Manuel Viamonte, 
Ir University of Miami School of Medicine, Jackson 

emorial Hospital, Miami Fla, 331 6. 
President, Dr. Victor A. Marcial, Poer Rico Nuclear 


Center, Caparra Heights Station, San Juan, Puerto Rico 
00935. 

Meeting: San Jeronimo-Hilton Hotel, San Juan, Puerto 
Rico, May 16-22, 1971. 


INTER-AÁMERICAN COLLEOE or RADIOLOGY 
President, Dr. Juan A. del Regato, Penrose Cancer Hos. 
ital, 2215 North Cascade Ave., Colorado Springs, Colo. 


SECOND CONGRESS OF THE EUROPEAN ASSOCIATION OY 
RADIOLOGY. 

President, Professor Dr. J. R. von Ronnen, State Uni- 
versity of Leiden, The Netherlands. 

Secretariat, “0 Holland page acne 16 Lange 
Voorhout, e Haste e Netherlands. Congress 
Meeting: Amsterdam, The Netherlands, June 14-18, 
1971. 

First ASIAN AND OCEANIAN CONGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. Meeting: Melbourne, Aus- 
tralia, Nov. 22~26, 1971. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. William V. Weldon, Medical 
Arts Building, Birmingham, Ala. 35205. Meets time and 
place of Alabama State Medical ation. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wrigh 
en Alaska. Meets third 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Irwin M. Freundlich, Depart- 
ment of Radiology, Thomas Jefferson UniversityHospital, 
Philadelphia, Penn. 19107. 

ARIZONA IOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Arx-La-Tex RADIOLOGICAL SOCIETY 
em Dr. Erich K. Lang, Confederate Memorial 
aa Center, LSU School of Medicine, Shreveport, 

. 71101. 

Arkansas CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4412 So. 
Lookout Rd., Little Rock, Ark. 72205. Meets twice 
annually, the Spring Meeting being in conjunction with 
and at the place re State Medical Association. 

Association OF Universrry RADIOLOGISTS 
Secretary-Treasurer, Dr. Byron G. Brogdon, Dept. of 
Radiol., Univ. of New Mexico School of Med., Albu- 
quergue, N, M. 87106. Annual Meeting: Albuquerque, 
N. M., May 11-13, 1972. 

ÁTLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308, 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

me Fee ir inp ae ur en 
Secretary, Lucien F. Burke, Maj, , Radiol. Service, 
US Army Gen. Hosp., een APO 99757. Next 
Meeting: West Berlin, Oct. 1-3, 1971; and Frankfurt, 


Providence Hospital, 
ednesday each month. 


Nov. 12-14, 1971. 
BrockLer RADIOLOGICAL Socıerr 
ecretary- Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 
ans en Fi u 
ecrefary-iressurer, Jr. Eugene usher, eee 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
a mere once each month during the school pe 
Bronx IOLOGICAL SOCIETY, New York STATE, Cuar- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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ay sole RADIOLOGICAL Socrery 

ecretary-Treasurer, Dr. Kenneth B. Robinson, 301 E 

Jeth Se, St, Apt. 11-A, New York, N.Y. 10021. Meets first 
ursday of each month, October through June. 


BurrALo er a Y ; 
er 


pith E . Glen M. Ebersole, 
Y. r 14701. Meets second P ay evening 
nd October to May inclusive, at Universi E 
re RanioLoGioAL SOCIETY, CALIFORNIA 
ot ACR 
d -Treasurer, Dr. John L. Gwinn, Childrens Hos- 
Los Angeles, P.O. Box 54700, Los Angeles, Calif. 


pie 
ae VALLEY RavıoLooıcaL SOCIETY 
ae ah Dr. Emmett R. White, P. O. Box 10, Ruther- 
fod N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P 
FEN Ne zw York RADIOLOGICAL SOCIETY 
ran Tan, Dr. David N. Cheris ee 
Hospital of Greater Syra Broad Road, 
Syracuse, N. Y. 13215. Meets first i: Monday each month 
October through ay. 
CENTRAL OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr, James V. Blazek, 2586 Lane Rd., Colum- 


bus, Ohio 43220. Meets second Thursday in October, 
November, anuary, and March 15, and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 


CHICAGO Rozwrosx SEI ats 
Secretary- Treasurer, am 
ror St, Chicago, Ill. 60611. Meets int T 
[eniin pry res, ril, except Dr at the 
Bismarck Ho cago Hb" 

CLEVELAND Ea SOCIETY 
S re, Dr, Daniel E, Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
P.M. on fourth Monday of October, November, January, 
February, March and April. 

CoLoraDo RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secret Dr. Marvin L. Daves, Univ. of Colorado 
Medi Center, 4200 E, Ninth Ave, Denver, Colo. 
80220. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

CoxNxECTICUT VALLEY Rabtoroaic SooreTY 

e Dr. William W. Walthall, Jr., 1 
Au^ eld, Mass. Meets in April 

Dattas-Fort Worra RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Fred H. Dunn, 5940 Forest Park 
Rd., Sute1o1, Dallas, Tex. 75235. Meets the 3rd Monday 
of every month at 6:30 P.m., at the Cibola Inn, Arling- 
ton, Tex. 

gi sees erage or ACR 

James H. Taylor, Wilmington Medical 
ee Dal Del. 19899. 

Fast rare RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John C. Osmer, 20103 Lake 
Chabot Rd., Castro Valley, Calif. 24546. Meets first 
Thursday each month, Oct. through May, at University 
Club, Oakland, Calıf. 

East TENNESSEE RADIOLOGICAL SOCIETY 
a Dee Dr, Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

Frosma RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Arthur R. Miller, North Miami General 
Hospital, 1701 N.E. 127th St., North Miami, Fla. 33161. 
Meets twice annually, in the de AiR with the annual 
State Society Meeting and in th 

Fiozma West Coasr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
maps Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georcıa RADIOLOGICAL Socigrv, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 


Maple St., 
er. 
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nn CorcmxArtı RADIOLOGICAL Socrery 
-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
rudis ¿ed Ohio 45219. 

GREATER LovisviLLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D, LeNeave, 315 E. Broad. 
way, Louisville, Ky. 40202. Meets month 

A A ied 

rnt reasurer, Dr rge er, y Cross 

ital, Ft. Lauderdale, Fla., 33308, Meets monthly, 

Wednesday at 8:00 P.M. at various member hos. 
pitals, Miami, Fla. 

GREATER St. Louis Society or RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108, 

Hawan RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary -Treasurer, Dr. Ghim L. Yeoh, Prof. Center 
Bldg., 1481 S. King St., Honolulu, Hawaii 96814. Meets 
third Monday of each month at 7:30 P.M. 


HErALTE Prysios SOCIETY 
Secretary, John H. Hingel, e National Laboratory, 
gr S. Cass Ave., 60439. Annual Meeting: 
tardust Hotel, Las as Nev. June 12-16, 1972. 
Houston RADIOLOGICAL SOCIETY 


Secretary, Dr. Milton L. Wagner, 6621 Fannin, Houston, 

m Bd: y eode fourth Monday of each month, except 

t and December, at 6:00 P.M., at 103 

UR e ibrary Building, Texas Medical Center, 
ps Tex. 7702 

IDAHO STATE AO Socmerr, CHAPTER or ACR 
Secret Dr. drea P, Smith, Jr., 130 E. Bannock, 
Boise, d. 83702 ts in the spring and fall. 

IrLınoıs RADIOLOGICAL SOCIETY, ic CHAPTER or ACR 
EN Dr. Jack L. Melamed Gane Hospital of Chi- 

551 Grant PL, Chicago, Ill. 60614. Meets in the 
Sau and fi 

INDIANA ROENTGEN Society, Ixc., CHAPTER or ACR 

akt Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
vansville, Ind. 47714 

n RADIOLOGICAL SOCIETY, CHAPTER OF ag 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Jowa 52402. de eon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Wm. R. Allen, 155 S. 18th St. 
Kansas City, Kan. 66102. Meets in spring with State 
Medical Society and in winter on call, 

KENTUCKY CHAPTER ga 1 R. Hal TT 
Secretary Treasurer oan e, 402 Heyburn 
a S Ky. 40202, Meets in April and Sep- 


Kines Country RADIOLOGICAL SOCIETY 
pn Dr. ar Hendler, 1880 Ocean Ave., Brook- 
lyn ‚X. Meets Kings County Med. Soc. Bldg. 
mon y on fourth Thursday, October to May, 8:45 P.M. 
KxoxvILLE RADIOLOGICAL SOCIETY 
, Dr. Clifford L. Walton, Blount Professional 
e 20, Tenn. Meetings are held the third 
Mandap of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 
Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly, 
dove] Dr. Harry T. Vanley, St. Marys Lang Beach 
SEIEN ey, St. Mary's Long 
ital, Long pd vend Mid. gr Meets second Wed. 
y of month in Aia January, 
April and June at Dos As es County Medical Associa- 
tion Bui Calif. 
Lovisiama-Texas Gur Coast RADIOLOGICAL SOCIETY 
Bidar Beaumont, T Dr. Edward A. Sheldon, 109 Doctors 
eaumont, Tex. 77701 
RADIOLOGICAL SocigTvy, CHAPTER or ACR 
UT Dr. Richard W.T lor, AMD e. 
partment, St. Mary's General H Horti. Lem ee aine 
04240. Meets in June, September, December and April. 
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MARYLAND RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MASSACHUSETTS RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Norman L. Siadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

MzuPuis RoENTGEM SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, artment of 
Radi , Walter F. Chandler Bldg., oí Jefferson Ave., 

Memphis, Tenn. 38103. Meets first Monday of each 

month at John Gaston Hospital. 

Mas VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

MICHIGAN IOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupsow RADIOLOGICAL 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.u., first Wednesday of each 
month, September to May. 

MILWAUKEE ROENTOEN Ray SOCIETY 
Secretary- Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October thro ay, at University Club. 

Menwesora RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

arcs aie Starte RADIOLOGICAL SOCIETY, CHAPTER OF 
A 


Secretary-Treasurer, Dr. Ottis G. Ball, o o 
Dave Jakion Miss. 39211. Meets third Thursday of 
each month at the Heid en Hotel, Jackson, at 6:00 P.M. 

Missouri RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St. Louis, Mo. 63108. 

Mowrana RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Jon A. Anderson, Doctor’s Building, 
1231 N. 29th Street, Billings, Mont. 59101. Biennial 
Symposium at the Holiday Inn, Bozeman, Mont., July 
28-30, 1971. 

NxnnAskA CHAPTER or ACR 
Secretary-Treasurer, Dr. N. Patrick Kenney, 3618 S. 
114th Ave., Omaha, Nebr. 68144. Meets ednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89502. 

New ExGLAND ROENTOEN Ray SOCIETY 
Secretary, Dr. Stefan C. Schatzki, z180 Beacon St, 
Brookline Mass. 02146. Meets Oct. 22, 1971, Nov. 12, 
1971, and the third Friday of each month, Jan. through 
April, ‚at The el Towers, 20 Chapel Street, 
Brookline, Mass., at 4:30 P.M. 

New HAMPSHIRE RorNTGEN Ray Society, CHAPTER OF 


ACR 
Secretary, George Farmlett, 33 Round Bay Rd., Keene, 
N. H. 03246. Meets four to six times vearly. 

New Mexico Society or RADIOLOGIST3 CHAPTER or ACR 
Secretary, Dr. Donald A. Wolfel, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

Nzw York RoENTGEN SOCIETY 
Secretary -Treasurer, Dr. Samuel H. Madell, 1. E. 82nd St., 
New York, N. Y. 10028. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 
Annual Spring Conference: Waldorf Astoria Hotel, New 
York. Further information may be cbtained from. Dr, 
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Albert A. Dunn, Roosevelt Hosp., New York, N. Y. 
10019. 
dies Yorr ue ESAE R a SM hiaai 
ecretary- Treasurer, Dr. Jo . Magovern, 520 - 
lin Ave., Garden City, N. Y. 11530. 

NorTH CAROLINA CHAPTER or ACR 
Secretary-Treasurer, Dr, James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N. C. 27103. 

Norta DAKOTA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secret Dr. Marshal Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NorTH FLorına RADIOLOGICAL Society 
Secretary, Dr. Thomas Lee Taylor, Department of Radi- 
ology, University of Florida, Gainesville, Fla. 32601. 
Meets quarterly in March, June, September and De. 
cember, 

N Sematary, Dr. Barbara E, Chick, Glens Falle Hospital 

ecret r, Bar ; , Glens ospi 
Glens Falla, N.Y. 12801. Meets in Albany area on third 
A aoan of October, November, March, April, and 
ay. 

NoxTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Kevin Ryan, Woodland Medi- 
cal group, Woodland, Calif. 9 5695. Meets fourth Monday 
of Sept. Nov., Jan., March May at Aldo’s Restau- 
rantin Sacramento, 

NORTHWESTERN New York RADIOLOGICAL SocıETY 
Secret Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y, 12801, 

dj Vim] pd very e DE 

ecretary, Dr. Vito ]. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio ; 

ome STATE De ent Socigry, rm or ee 

ecretary, Dr. Joseph Hanson, 1544 South Byrne ; 
Toledo, Öhio 43614. 

ee SraAr& RADIOLOGICAL SOCIETY, CHAPTER or 
en Dr. Richard B. Price, 204 Medical Tower 
Bldg., Oklahoma City, Okla. 73112. Meets in January, 
May and October. 

ORANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edward 1. Miller, 301 Newport Bivd,, 
Newport Beach, Calif. 92660. Meets on fourth Tuesday 
of the month, excluding June, July, August, and De- 
cember, at the Orange County Medical Association Bldg., 
Orange, Calif. 

OREGON STATE RADIOLOGICAL Soctery, CHAPTER oy ACR 
Secretary- Treasurer, Dr. Gerald L. Warnock, 11699 N. E. 
Glisan St., Portland, Ore. 97220. Meets on second Wed.. 
nesday of month, October ugh April, at the Univer- 
sity Club, Portland, Ore. 

Orızans Paris RADIOLOGICAL SociETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Pactric NorTHWEsST RADIOLOGICAL SocigTY 
Secretary-Treasurer, Dr. Robert S, Miller, 13753 S.W. 
Farmington Rd., Beaverton, Oregon 97005. Annual 
Meeting: Empress Hotel, Victoria, B. C., Canada, May 
12-14, 1972. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Se , Dr. Theodore A. Tristan, Harrisburg Poly. 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA Rognteen Ray SocigTY 
Secretary, Dr. C. Jules Romi Misericordia Hospital, 

4th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
t Thursday of each month at 5 p.w., from October to 
May in Thompson Hall, Callege of Physicians. 

PrrrsBurGH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital 
623° Centre Ave., Pittsburgh, Pa. 15232. Meets secon 
aips of month, October ouk June, at Park 


taurant. 


Vor. 112, No. 4 


RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting. 
RADIOLOGICAL SOCIETY OF CONNECTICUT, INO., CHAPTER 


or ACR 

Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 

Ave., Meriden, Conn. pare Meetings are held quarterly. 
RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 


Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 


Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 

of each month at Cincinnati Academy of Medicine. 
RADIOLOGICAL SOCIETY OF GREATER sas CITY 

Secretary, Dr. Ken C. Davidson, St. Luke’s Hospital 


of Kansas City, Kansas City, Mo. 84111. Meets 5 
times a year on given dates. 

RADIOLOGICAL Society or Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each mon 

RADIOLOGICAL Socırry or Louisiana, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
= istana State Medical Society meeting and 6 months 

ter, 

RADIOLOGICAL SocigrY OF New Jersey, CuHaPTER or ACR 
Secretary, Dr. Sidney nee St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07206. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SocigTY or RuopE IsLand, CHAPTER OF 


ACR 
Secretary-Treasurer, Dr. John J. O’Brien, 292 Merry- 
mount Dr., Warwick, R.I. 02888. 

RaDIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
§ -Treasurer, Dr. Gladden V. Elliott, 5565 Gross- 
mont Center Dr., Suite 1, La Mesa, Calif, 92041. Meets 


three times a year, usually October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New York 
Secreiary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Expire RADIOLOGICAL SOCIETY 

mem: Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 

Calif. Meets second Monday other month. 

RICHMOND County RADIOLOGICAL SOCIETY 
Secretary, Dr. M. Pinson Neal, Jr., Medical College of 
Virginia, 1200 E. Broad St., Richmond, Va. 23219. Meets 
first Thursday of each month at varıous hospitals. 

Rocuzster RogwrozN Ray Socıerr, Rocuesrsr, N. Y. 
Secretary -Treasurer, Dr. Kenneth È. Robinson, Roches- 
ter General Hospital, 1425 Portland Ave., Rochester, 
N. Y. 14621. Quarteriy meetings on the call of the Pres- 
ident, at the Rochester Academy of Medicine, 

Rocrv Moustaıs RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver. Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 19-21, 1971. 

SAN Anronto-Crv1uian-Mitrrary RADIOLOGICAL SOCIETY 
Secretary, Dr. Hugo F. Pn ie 111 Dallas St., 
San Antonio, Texas 78205. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Digco RADIOLOGICAL SOCIETY 
President-Secretary, Dr. James M. 
and Research Found., 4 
92037. Meets first 
Town & Country Hotel. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. James G. Moore, 20 Bridge Rd., 
Kentfield, Calif. 94904. Meets quarterly at various hos- 
pitals (contact Secretary). 

SANTA CLARA County RADIOLOGICAL Society 
Secretary, Dr. Raymond L. Schwinn, 480 Monterey Ave., 

.Los Gatos, Calif. 9 5030. Meets monthly at the Santa 
Clara County Medical Association Bldg., 700 Empey 
Way, San Jose, Calif. 

SECTION ON IOLOGY, CALIFORNIA MEDICAL Association 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 


Lee, Scripps Clinic 
Prospect St., La Tola, Calif. 
esday of each month at the 
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Secriow on Rapro.ocy, MepioaL Sosrery or THE Dis. 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave, S.E., Washingto D. C. 
20032. Meets at Medical Society Library, third Wednes. 
day of January, March, May and October at 8:00 P.M. 
SECTION ON IOLOGY, SOUTHERN MEDICAL Association 
Be, Dr. Phillip W. Voltz, Jr.. 120 Medical Pro- 
fessional Bldg., San Antonio, Tex. 7£212. Annual meet. 
ing: Hotel Fontainebleau, 
1971. 
Sxeriox ON nee, Re no 
ecretary, Dr. George F. Crawford, iza Hospi- 
tal, Beaumont, Tex, Meets annual y with the Texas 
Medical Association. 
SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Trevis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 PM., 
September to May inclusive. 
Soorery ror PxprAT2IC RanıoLooy 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calit Annual meeting: 
Sheraton Hotel, Boston, Mass., September 26-27, 1971. 
Socierr or Nucırar MEDICINE 
Secretary, Dr. James J. Smith, 140 E. (m St., New 
York, N. Y. Administrative Ofhcer, Nrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 1c017. Annual meet- 


ing. 
Sours Bar RADIOLOGICAL Society 


tami Beach, Fla, Nov. 1-4, 


Secretary, Dr. Emerson C. Curtis, Un:versity Dr., Menlo 
re alif. 94025. Meets second V/ednesday of fach 
mon 


dim KOH "iun a Doc) renee or er 

ecretary, Dr. rge W. Brunson 1 Es 

Columbia, S. C. Annual meeting (primarily business] 
in conjunction with the South Carolira Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sovre DAKOTA RADIOLOGICAL Socrery. CHAPTER or ACR 


Secretary, Dr. Haakon O, Haugan, 716 Quincy St., Rapid 
City, S. D, 67701. Meets in spring with State Medical 
Society and in fall. 


SOUTHERN CALIFORNIA RADIATION TuxgxAPY Socrery 
Secretary -Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

Sovrnzrm RADIOLOGICAL CONFERENCE 
Secretary -Treasurer, Dr. Marshall Esxridge, Mobile In. 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Sixteenth 
Annual Meeting: Grand Hotel, Poin: Clear, Ala., Jan. 

28-30, 1972. 

SOUTHWESTERN RADIOLOGICAL SocIETYT 
Secretary, John M. McGuire, 904 <helsez, El Paso, 
Tex. Meets last Monday of each morth at 6:30 P.M. in 
the Paso del Norte Hotel 

TENNESSEE RADIOLOGICAL Socrery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 


County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of th» Tennessee State 
Medical Association meeting. R 


Texas Srare RADIOLOGIOAL Soorery, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 825 Medical Tower, 
Room 100, 1550 W. Rosedale St, “ort Worth, Tex. 
(ise Annual meeting at the Marrio-t Hotel, Houston, 

ex., March 27-25, 1972. 

THe FLEISOHNER SOCIETY 
Seeretary-Treasurer, Eric N. C. Milre, M.B., Medical 
Sciences Bldg., University of Toronto. Ontario, Canada. 

Tri-State RADIOLOGIOAL Soarry 
tet e Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third esday of Oct., 
Tano March and May, 8:00 pw, ElEs Club in Evans- 
ville, Ind. 

Uwiversrre or Micuigaw DeEPARTMEYT or ROENTORM- 
geo Starz Maro. um Sepeunbes 

ects y evening to June, at 
7:00 P.M, at University Hospital, Anr Arbor, Mi 
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Upper PexinsuLa RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran STATE RADIOLOGICAL SocigTY, CHAPTER or ACR 
Secretary- Treasurer, Dr. R. Newell Ford, St. Mark Hos- 

ital, 803 North and West, Salt Lake City, Utah 84103. 
eets fourth Wednesday in January, March, May, 
September and November at Holy Cross Hospital. 

Vermont RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Edward A. Kupic, Mary Fletcher Hosp., 
Burlington, Vt. 05401. 

Viroa Cnarrzz or ACR 
en Dr. James S, Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24581. 

Wasumoron, D. C., Cuarter or ACR 
Secretary-Treasurer, Dr. William E, Sheely, 1231 Kings- 
ton Ave., Alexandria, Va. 22302. 

irr dn STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary -Treasurer, Dr. Leland L. Burnett, 5765 S. 
Eddy St., Seattle, Wash. 98118. gr 

West VIRGINIA SEO Doers a or en 
s -Treasurer, Dr. J. Dennis , 510-517 Med. 
Arts Bldg. Charleston, W Va. 25301. Meco concurrently 
with annual meeting of West Virginia State Medical 
Society; other meetings arranged by program committee. 

WESTCHESTER Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St, New Ro- 
chelle, N. Y. 10801. Meets on third Tuesday of January 
and October and on two other dates. 

Wiicoxsim RanioLoGIcaL Society, CuHaprer or ACR 
Secretary -Treasurer, Dr. Robert E. Do , 1209 S. 

ercial St. Neenah, Wis. 54956. Meets twice a 
year, May and September. 

Wyouıno RADIO sach, Socrzry, Cuarrer or ACR 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


Asociación COSTARRICENSE DE RADIOLOGÍA 
oe Joe Varges Segura, Apartado 5367, 
ca 


Asociación DE RapióLogos DE CENTRO ÁMERICA Y 
PawamA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá, 

Secretary General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries, 

Asociación PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocrkDAD DE RADIOLOGÍA DE Ex SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

rua Dy Cels E. Fao 9h Calle A 55.25 
Secretary, Dr. 08 :95 e å c-o5, Zona I, 
Guatemala. 

Socıenap Mexicana DE Rapio.oofa, A.C, 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Octavio Toussaint Goribar. Meets 
first Monday of each month. 

Socigpap RADIOLÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department o: 
radiology of a local hospital chosen at preceding meeting. 

SOCIEDAD IOLÓGICA DE Puerto Rico 
Secretary, Dr. Heriberto Pagán Vir Br 9387, San- 

uerto Rico, Meets second Thursday of each 
oh at 8:00 P.M. at the Puerto Rico Medical Associa- 
tion Bldg. in San Juan. 


Barrisu COMMONWEALTH or Nations 


ASSOCIATION or RADIOLOGISTS OF THE Provinor or Qur- 
BEC 


Secretary, Dr. Pierre Archambault, Hôpital Charle Le 
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Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

Brırısa Insrrrurs or RADIOLOGY 
Honorary Secr , Dr. G. H. du Boulay, 32 Welbeck St, 
London, W. 1, land. Meets monthly from October 
until May. 

CamADIAN Association or Puysicists, Division or 
MzpnicAL AND BioLoGIcAL Puysics. 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

EDMONTON AND Disrxicr RADIOLOGICAL SOCIETY 


Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada 
Meets third Thursday of each month October to May, 


except December, at various Edmonton Hospitals. 
FAOULTY or RADIOLOGISTS 
a) ere , Robert Morrison, 47 Lincoln's Inn 
Fields, don, W.C.2, England. Annual meeting. 
FacuLtr or Rapro.oaisrs, RovAL COLLEGE or SURGEONS 
IN IRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.L, D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 
SEcrIox or RADIOLOGY or THE Roya. Socigry or MEDI- 
CINE (Coxyrixxp ro MEpicAL MEMBERS) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Br of Medicine, 1 Wimpole St, London; W. 1, En- 
an + 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 109, Que., Canada. Annual meet- 
ing: Toronto, Ontario, Canada, Jan. 17-21, 1972. 
MONTREAL RADIOLOGICAL STUDY CLuB 
ae du ie oe Hospital, 
ontreal, Que., Canada. Meets first Tuesday evening, 
October to April. ” 
SECTION oF meer nti ra Sd mp MEM 
$ Dr. C. M. Jones, is St., Halifax, N. S. 
Socréré Cananınmer. ro i RADIOLOGIE ra 
ecntt. ; Dr. Guy Duckett, 1385 est, rue Jean 
Talon, Montréal, P.Q., Canada. Meets every third dum 
day from October to April. 
Torowro RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September, through May. 
CorLLEoR o» RADIOLOGISTS OF AUSTRALASIA 


Honorary Se Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, NSW., Australia. 


SOUTH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Fral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ÁTENEO DE RADIOLOGIA 
Secretary, Dr. Víctor A. Añafios, Instituto de Radiología, 
Urqiza 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 P.M. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario, 

Cor£oro BRASILEIRO DE IOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos hires Argentina. Meets first Wednesday 
evening, April through December, 

BoLIvIAxA DE RADIOLOGÍA 

Secretary, Dr. A aed Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

Socıenane BrAsILEIRA DE RADIOTERAPIA 


Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigaderio 
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Luiz Antonio, 644, Säo Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Meder Dr Rio do Conos Ca mhi Sand 
Secretary, Dr o Cortez, 2, antiago, 
Chile. Meets fourth Friday of each south. 

y General, De, Rail Ferndnd. 2 Angul 
Secretary-Gen aúl Fernández e 43 
No, 44-70 Barranquilla, Colombia. M er 
of month, 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palan Jimenez, Casilla 4569, Guaya- 

quil, Ecuador. 

Re PARAQUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

AD PERUANA DE RADIOLOGIA 
Secretary General, Dr. Julio Ormeño del Pino, Instituto de 
Radiología “Cayetano Heredia,” Hospital Arzobispo 
ee ee Perü. Meets monthly except during Janu- 
February, and March. 
ai DE RADIOLOGÍA DEL ATLANTICO 
iic fu T Raul Fernandez, Calle 40 f41-110, Baran- 
qo AR ombia, Society meets monthly at the Instituto 


SOCIEDAD DE ng N DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Árgentina. 

SOCIEDAD DE RADIOLOGÍA DE LA PLATA 
Secretary. Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, tina. 

SocigpaD Dx RanproLoofa, CanorxoLoofa Y Física 
MínicaA DEL UruGuAY 
Secretary-General, Dr. Miguel A. Sica, Av. Agraciada 
1464, piso 13 Montevideo, ruguay. 

OCIEDADE DE IOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de o 
da Faculdade de Medicina da Universidade do R 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RorNTOENOLOGÍa Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD SALTERA DE RapnioLoGÍA Y MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE RanpıoLocfa Y Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Octavio Machado, Colegio de 
Médico del Distrito Federal, Plaza de Bellas Artes, 
Caracas, Venezuela. Meets monthly, third Friday at 
Colegio Médico del Distrito F ederal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE SE Mu 
President, Dr. Vs Mariannengasse 10, Vienna 


9, Austria. M eets second Tuesday of each month in 
eine Poli 
Soci RoYALE BrLok DE RADIOLOGIE 


Genera] Secretary, Dr. Joseph prd 
Meets in February, arch, May, 
October, November and December. 
Sociéré EuzoPÉENWE DE RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Clément Fauré, Höpital des En- 
fants-Malades, 149, rue de Sèvres, Paris ı se, France. 
Socıkr& FRANÇAISE D'ELECTRORADIOLOGIE MÉDICALE, 
and its branches: Sociér£ pu Sup-Ovxsr, pu LITTORAL 


une, ig den Sy 
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MÉDITERRANÉEN, DU CENTRE ET DU Lyonwats, DU 
Noxp, Dx L'OUEST, DE L'EST, ET D'ALGER ET D'AFRIQUE 
pu Nozp. Central Society meets third Monday of each 
month, except dure g Juls , August and September, rue 
de Seine 12, Paris, F 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris $°, 
France. 

SOCIÉTÉ FRANCAISE-DE NEURORADIOLOGIE 
Secretary General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting: 
Dec. 1971. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
eae Associate Professor Jaromfr Koläf, M.D., 

Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 

Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

Dzvrscux RONTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
meld Univ.-Klinik, Gossler Str. 10, 34 Göttingen, 


m luis pi RapioLoGIa MEDICA E DI MEDICIMA 


o Dr. E Co Ospedale Maurizi 
ecretary, Dr. Ettore Conte, e Mauriziano 
Torino, Italy. Meets annually. 


nn ne en ann : 

Secretary, Dr jlaert, Pro ndersstraat 

73, Tilburg, Neen 

romero General. Professor C. E. Unnéras, M.D., H 

ecretary General, Professor nn aga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

Socıznan EsPANoLA px RabioLoofa Y ELgcrroLo8fa 
M£opıcas Y DE MEDICINA NUCLEAR 
Secretary, Dr, D. José Bonnati, Villanueva, 11, Madrid 1, 

aña, Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT FÜr RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉrÉ Suisse DE RADIOLOGIE ET 
DE MÉDECINE NucLÉAIRE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Ixspiam RADIOLOGICAL ASSOCIATION 
Secretary, Dr. Lon R. Parthasarathy, 44 Constable Road, 
adras—a 


INDONESIAN Renionsoren: SOCIETY 
Secret Er Gani Djas Sasmitaatmadja, Radiol 
Dep., ty of Medicine, University of Indonesia, 
Salemba ri Diakarta, Indonesia. 
Iranian RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Y ai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. Second Iranian National Congress of 
Radiology, Teheran, Iran, May 6-11, 1972. Deadline for 
acceptance of papers, Feb. 20, 1972. 
PHILIPPINE COLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V, Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
ines. Meets fortnightly on Fridays. Annual Meeting: 
an, 1972. 


AFRICA 


Assocıarıon or RADIOLOGISTS or West AFRICA 
Honorary Secret Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan Nigeria. 
SOUTH ÁFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa, 


EE 
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Ruo, Yonc-Myun. An unusual complication of 
gastric ulcer. Canad. M. A. J., April, 1971, 
704, 704-706. (From: Department of Pathol- 
ogy, St. John’s General Hospital, St. 
John’s, Newfoundland, Canada.) 


The author reports a case of a perforation of a 
gastric ulcer into the left pleural cavity, undiagnosed 
prior to death. 

A 52 year old male had sudden onset of left chest 
pain, dyspnea, cough and fever. The patient was 
hospitalized with the disclosure of a left hydro- 
pneumothorax. He was treated with antibiotics and 
underwater drainage of the left chest. Examination 
of the pleural fluid and bronchial washings failed to 
show evidence of malignancy. On the eighth hospital 
day, the drainage tube was inadvertently pulled out 
but was reinserted. A chest roentgenogram at that 
time disclosed expansion of the upper portion of the 
left lung, while a portion was obscured by fluid in the 
pleural cavity. There was considerable subcutaneous 
emphysema over the upper chest and neck. On the 
tenth hospital day, the patient expired after a short 
period of severe respiratory distress and cyanosis. 

At autopsy, the source of the fluid and air in the 
left chest was traced to a hole in the left leaf of the 
diaphragm, 4 cm. to the left of a Jateral margin of 
the esophageal hiatus. This opening measured 2.1 X 
1.5 cm. It was identified as the outlet of a perforated 
gastric ulcer which was firmly adherent to the under- 
surface of the diaphragm. Microscopically, the wall 
of the perforation was made up of dense fibrous gran- 
ulation tissue extending through the stomach and 
the diaphragm. There was no evidence of malignancy. 
—Saul Heiser, M.D. 


WRIGHT, F. W., and Matruews, J. M. Hemo- 
philic pseudotumor of the stomach. Radiol- 


ogy, March, 1971, 98, 547-549. (From: De- 
partment of aan, Churchill Hospital, 


Oxford, England.) 


One of the complications of a hemorrhagic dia- 
thesis with anticoagulant therapy is intramural in- 
testinal hemorrhage. 

The authors report 2 patients with a bleeding 
diathesis who had bleeding into the wall of the stom- 
ach, causing difficulty in initial diagnosis. In one 
case, a possible antral carcinoma was initially con- 
sidered, while in the other case the mass was large 
and easily palpable so that an abdominal wall he- 
matoma was clinically thought to be likely. In both 
cases, the condition subsided under appropriate anti- 
hemophilic treatment. 

Many of these patients demonstrate a character- 
istic roentgen pattern and recognition of this pattern 
and differentiation from other discrete lesions of the 
intestinal tract are important, since operation is un- 
necessary and the condition resolves without medical 
treatment. A solitary hematoma might be revealed 


Abstracts of Radiological Literature 


863 


by its increased density or by displacement of loops 
of the small or large bowel, whereas, if the hemor- ' 
rhage is confined to the bowel wall, varying degrees 
of paralytic ileus, narrowing of the bowel lumen, or 
localized filling defects producing marked scalloping 
of the bowel may be seen. A “palisade” effect may 
also be seen on plain roentgenograms or contrast 
studies, 

A review of the literature revealed only 2 other 
reports of bleeding into the stomach wall. One report 
was of an 8 year old hemophilic boy and the other 
concerned 2 cases without a bleeding diathesis, 

The possibility of neoplasms developing in hemo- 
philics must not be discounted lightly, as several ex- 
amples of gastrointestinal and other tumors have 
been encountered.—F. R. Tenkins, Fr., M.D. 


IsraHım, KAMAL ABDALLA. True gastro-duo- 
denal diverticula: review of gastro-duodenal 
diverticula and report of eight cases. Kasr- 
el-Aini Y. Surg., Oct., 1970, 17, 299-312. 
(From: Department of Surgery, Ras-El- 
Tin Hospital, Alexandria [Egypt], U.A.R.) 


Gastric diverticula are uncommon but duodenal 
diverticula are very common and are seen routinely 
in about 2 per cent of patients having upper gastroin- 
testinal examination. 

The author states that duodenal diverticula may 
be congenital, acquired, or false. It is frequently not 
possible to decide on the basis of roentgenographic 
examination which type of diverticulum is being ob- 
served. 

During a § year period between 1963 and 1968, 
the author operated on 8 cases of gastroduodenal 
diverticula in patients suffering from dyspepsia. Two 
of the cases were gastric in origin and 6 were duo- 
denal in origin. The results of surgical treatment were 
uniformly excellent, but the author points out that 
these patients were carefully selected and all had had 
long periods of medical management which had 
failed to cure the patient’s symptoms. 

Emphasis is placed on the fact that only those pa- 
tients with symptoms not relieved by medical man- 
agement should be subjected to surgical treatment. 
—Richard E. Kinzer, M.D. 


Humpury, A. Intestinal obstruction due to ab- 
normal duodenal fixation in infants: two 
case reports. 7. Canad. 4. Radtologists, Dec., 
1970, 27, 251—256. (From: Department of 
Radiology, Hospital for Sick Children, 
Toronto, Ontario, Canada.) 


Errors in development of the intestine may pre- 
cipitate a sudden obstruction in the gastrointestinal 
tract at some time following the birth of the infant. 

The authors report 2 cases of intestinal obstruc- 
tion as the result of malformations which were proven 
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In their discussion an excellent resumé is given of 
the series of rotations of the intestine to reach the 
adult position. . 

The text is supported by excellent diagrams and 
reproductions of roentgenograms.—David C. Alf- 
tine, M.D. 


Fraser, G. M., MacFanmrawg, P. S, and 
Main, R. G. Coarse duodenal mucosal folds 
in patients with dyspepsia and a high gastric 
acid output. Clin. Radiol, Jan., 1971, 22, 
78-82. (From: Departments of Radiodiag- 
nosis, Pathology and Surgery, Falkirk and 
District Royal Infirmary, Scotland.) 


“Coarse mucosal folds" is a common terminology 
used to describe a cobblestone mucosal pattern in 
the duodenal cap and frequently extending into the 
second part of the duodenum. The cause of this 
roentgenographic appearance has been defined as 
being due to edema of the mucosa and sometimes as 
due to adenomas of Brunner’s glands. 

The authors believe that the cobblestone appear- 
ance of the mucosa is rarely due to Brunner’s glands 
hypertrophy and is probably the result of excessive 
activity of the muscularis. They report 6 patients 
with dyspepsia of sufficient severity to warrant sur- 
gical treatment. All of these patients had barium 
meal examinations showing coarse duodenal mucosal 
folds without evidence of ulceration. A biopsy was 
taken from the first part of the duodenum in 5 of 
the cases operated. 

The mean output in the cases reported was 52.7 
mEq./hr. Others have found that the mean acid out- 
put in men with coarse duodenal mucosal folds was 
44.3 mEq./hr.; in men with duodenal ulcer 41.5 mEq./ 
hr., and in normal men, only 25.3 mEq./hr. Thus, 
coarse mucosal folds in the duodenum seen at barium 
meal examination strongly suggest high gastric acid 
output; the roentgenologic appearances are also 
probably partially due to excessive activity of the 
muscularis rather than to mucosal edema. 

These patients should be treated as if they had ac- 
tive duodenal ulceration. In fact, associated ulcer- 
ation unsuspected at roentgenographic examination 
ig not an uncommon finding at surgery. 

The histology of the biopsy specimens showed ex- 
tensive gastric type epithelium on the surface of the 
villi in many of the cases reported.—Richard E. 
Kinzer, M.D. 


Róscu, Joser, Dotrer, CHARLES T., and 
Ross, Rosert W. Selective arterial infusions 
of vasoconstrictors in acute gastrointestinal 
bleeding. Radiology, April, 1971, 99, 27-36. 
(From: Stella and Charles Guttman Labora- 
tory for Research, University of Oregon 
Medical School, Portland, Ore.) 


The vascular catheter recently has become im- 
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portant in the nonsurgical treatment of acute gas- 
trointestinal bleeding. Two basic techniques have 
been developed. In one, a balloon catheter is used 
for obstruction of an affected vessel and temporary 
control of bleeding prior to surgery. In the other 
method, the selective intraarterial infusion of vaso- 
constrictors is used to achieve control of bleeding. 
Recent reports indicate the arrest of variceal bleeding 
by the infusion of pitressin into the superior mesen- * 
teric artery, and the definitive control of arterial 
gastrointestinal bleeding treated by selective ar- 
terial infusion of epinephrine alone or in combination 
with propranolol. 

The authors report their technique and experience 
with treatment of 21 patients with acute gastroin- 
testinal bleeding, 16 arterial and 5 with esophageal 
varices. 

Of the patients with arterial bleeding, emergency 
diagnostic angiography was performed in all, with 
usually selective celiac catheterization and often su- 
perior mesenteric angiography. Superior and inferior 
mesenteric angiograms were obtained if lower gas- 
trointestinal bleeding was clinically evident. Selective 
vasoconstrictor infusions were given only when a pos- 
itive angiographic diagnosis of active bleeding could 
be made by the demonstration of extravasated con- 
trast material into the lumen of the bowel. The ex- 
cellent data on these patients are arranged in tabular 
form, and a review of this material is encouraged for 
the interested reader. The selection of the artery for 
infusion depends on the arterial supply of the bleed- 
ing point. Epinephrine alone is infused into the celiac 
artery or its branches and is sufficient to produce 
hemostasis. However, when the mesenteric arteries 
are to be perfused, a preinjection of 3 to 5 mg. of 
propranolol, a beta-adrenergic blocking agent, has 
been routine since beta stimulation by epinephrine 
alone can cause significant vasodilatation in the me- 
senteric circulation. In general, 12 to 20 pg./min. 
of epinephrine 1s infused into the celiac, hepatic, or 
superior mesenteric arteries, while 6 to 10 ug./min. 
suffices for inferior mesenteric, left gastric or gastro- 
duodenal artery infusions. In the first 5 patients, 4 
to 6 minutes of infusion was given but in subsequent 
patients, 20 minute infusions were given. In a few 
difficult cases the infusions were prolonged to 60 
minutes. Following infusion, those catheters in the 
celiac or superior mesenteric artery were left in place 
24 to 48 hours for possible use in the event of further 
bleeding. It is noteworthy that in 11 of 16 patients 
the infusion leads to immediate, complete and per- 
manent cessation of arterial bleeding in the gastroin- 
testinal tract. 

Five patients were treated for bleeding from 
esophageal varices. In each instance, diagnostic an- 
giography with selective celiac and superior mes- 
enteric injection was first performed. The diagnosis 
of the variceal bleeding was based on the pres- 
ence of clinically active bleeding, the absence of an- 
giographically evident arterial bleeding, and angio- 
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graphic evidence of portal hypertension with esopha- 
geal or gastric varices. Superior mesenteric artery 
infusions of pitressin, a peripheral vasoconstrictor, 
were given to all 5 patients. At this time, the control 
of variceal bleeding is sought through infusion of 
the superior mesenteric artery since it carries over 
half of the blood which traverses the portal circula- 
tion. Constriction of this vessel, especially in portal 
- hypertension, can bring about a considerable fall 
in portal pressure. The dosage of pitressin varies 
from 0.1 to 0.3 units per minute for 2 to 6 hours. 
Three of the 5 patients had uncomplicated cirrhosis 
and, in each on these, pitressin infusions were asso- 
ciated with complete cessation of variceal hemor- 
rhage. 

On the basis of experience to date, the authors be- 
lieve that selective arterial vasoconstrictive infusion 
offers encouraging means for the suppression of acute 
gastrointestinal bleeding, and thus constitutes a 
promising new therapeutic method. The local in- 
fusion of vasoconstrictive drugs can substantially re- 
duce regional blood flow, thereby making possible 
stable clot formation and permanent occlusion of the 
bleeding vessel. Vessels capable of contraction and 
an adequate coagulation mechanism are prerequisites 
to successful treatment. When these were present, 
bleeding was promptly, completely, and permanently 
controlled, usually by a single infusion.—Edwerd B. 
Best, M.D. 


Baum, STANLEY, and NUSBAUM, Moreye. 
The control of gastrointestinal hemorrhage 
by selective mesenteric arterial infusion of 
vasopressin. Radiology, March, 1971, 96, 
497-505. (From: Departments of Radiology, 
and Surgery, Graduate Hospital, University 
of Pennsylvania, Philadelphia, Pa.) 


The authors studied 48 patients, over the past 2 
years, with selective mesenteric arterial infusion of 
vasopressin for the control of gastrointestinal hemor- 
rhage. 

In the first group of 28 patients, who were ac- 
tively bleeding from varices secondary to portal hy- 
pertension, vasopressin infusion into the superior me- 
senteric artery adequately controlled the bleeding in 
27 cases. Following arteriography the catheter was 
placed in the superior mesenteric artery with con- 
tinuous infusion of vasopressin at the rate of 0.2 
pressor units per milliliter per minute, with the time 
of infusion ranging from 3 to 14 days. 

In a second group of 14 patients selective superior 
mesenteric arterial infusion of vasopressin during por- 
tosystemic shunt surgery resulted in a significant col- 
lapse of the collateral pathways, facilitating surgical 
exposure and dissection, and decreasing operative 
time and blood loss. 

In a third group of 6 patients with massive gas- 
trointestinal bleeding, the bleeding was adequately 
controlled by selective infusion of vasopressin into 
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the left gastric artery in 5 patients and into the super- 
lor mesenteric artery in the 6th patiert. 

The indications, technique, and results of vaso- 
pressin infusions are described and discussed in de- 
tail.Wm. L. Graham, M.D. 


GENITOURINARY SYSTEM 


Thompson, Dennis P., Moore, Tuomas C., 
and FINGERHUT, Aaron G. A method for 
high resolution renal and splenic microangiog- 
raphy. Surg., Gynec. C9 Obst., Jan., 1971, 732, 
101-108. (From: Surgical Research Labor- 
atory, UCLA-Harbor General Hospital, Tor- 
rance, and Departments of Surgery and Ra- 
diology, University of California, Los Angeles, 
Calıf.) 


A new microangiographic technique was evaluated 
in 80 canine kidneys, and in $ canine spleens. The 
freshly excised organ was immediately perfused with 
heparinized saline at a constant pressure of 200 mm. 
Hg. The renal vein perfusate was usually clear of 
blood after about 300-500 ml. of solution. A barium 
suspension of 1 part barosperse or micropaque to» Io 
parts normal saline solution was then perfused at the 
same constant pressure, until no more suspension 
could be given without increasing the pressure. Serial 
I mm. slices (5 mm. for the spleens) of the barium-in- 
fused kidneys were cut immediately after infusion, 
and roentgenograms exposed on a high resolution 
glass plate or high resolution emulsion industrial 
x-ray film. Using this technique, consistently good 
renal microangiograms can be obtained with excellent 
visualization of interlobular arteries, afferent ar- 
terioles, and glomerular tufts. 

The experiments included normal kidneys as well 
as first and second set allotransplanted kidneys with 
and without immunosuppression. The transplanted 
kidneys showed areas of fairly normal vasculature 
immediately adjacent to areas virtually devoid of 
glomeruli. Peripheral glomeruli are lost first and the 
more proximal ones last. 

This new technique provides a parameter which 
can be applied to the study of the rejection phe- 
nomena, and when correlated with lizht and electron 
microscopy and renal function studies, may help to 
resolve some of the unanswered questions concerning 
the nature of rejection and the suitability of various 
perfusion and storage methods.—Maerk D. Reiss, 
M.D. 


SKELETAL SYSTEM 


GOEMINNE, L., and Duyarpin, L. Congenital 
coxa vara, patella aplasia and tarsal synos- 
tosis: a new inherited syndrome. Acta genet. 
med. et gemmellol., Oct., 1970, 79, 534-545. 
(From: Medical Clinic and Department of 
Human Genetics, Ophthalmologic Clinic, 
University of Ghent, Belgium.) 
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A 44 year old German female is reported with 
roentgenographic findings of congenital coxa vara, 
patellar aplasia, and tarsal synostosis. There were 
ancillary findings of bilateral hypoplasia of the de- 
scending parts of the pubic arches, shallow acetabula 
but no hip dislocation, mild bilateral shortening of 
the femora and only 4 metatarsal bones bilaterally, 
with bifidity of the fourth metatarsal on the right 
foot. The synostosis was between the talus and 
calcaneum bilaterally and also between the cunei- 
form bones. The colon was described as involved by 
severe colitis, without further amplification. 

Clinically, the mobility of the joints was normal; 
there was no nail dystrophy; and there were normal 
tendinous reflexes. In general there was a bizarre 
dysmorphic habitus. She was of short stature. Bi- 
laterally the femora seemed to be shortened, and 
there was absence of patellae associated with flat 
feet and bilateral hallux valgus. There were 4 toes on 
the left foot and § toes on the right foot. The patient 
walked with difficulty. The shoulders and the upper 
extremities were strictly-normal. The somatic fea- 
tures were: height 144 cm.; weight 66 kg.; span 170 
cm, vertex to pubis 92 cm.; and pubis to ground 52 
cm. 

The patient has an 18 year old daughter with 
bilateral patellar aplasia and essentially the same 
bilateral pelvic and hip dysplasia including absent 
ischiopubic synostoses bilaterally, subluxation of the 
right hip, and bilateral severe coxa vara. There is no 
tarsal synostosis. A 4 year old son was reported as 
having no detectable patellar ossification as yet. Con- 
tact with other family members was lost during 
World War IT. 

There is a discussion of these various congenital 
" abnormalities as they occur as isolated defects or in 
combination with other congenital abnormalities 
not found in these cases. 

The authors conclude that the nosologic associa- 
tion of these multiple defects has never been pub- 
lished so far, and they suggest that this association 
ig probably inherited as an incomplete dominant 
trait which apparently occurred by new mutation.— 
Donald M. Monson, M.D. 


CALLAGHAN, K. A. Thanatophoric dwarfism: a 
case report. 4usiralasian Radiol., Nov., 1970, 
14, 435-437. (Address: Paediatric [Neonatal] 
Registrar, The Queen Elizabeth Hospital, 
Woodville, South Australia.) 


This is a case report of thanatophoric dwarfism. 

A point is made of the possibility of diagnosing it 
in utero. | 

'The need for genetic counseling of this fatal form of 
achondroplasia is stressed.—Victor G. Mikity, M.D. 


Brioop AND LyMmpH SYSTEM 


Patit, Kausar D., and Witiiams, KENNETH 
Lioyp. Thermographic study of heat flow in 
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the detection of incompetent perforating 
veins. Surg., Gynec. & Obst., March, 1971, 
132, 396-402. (From: Department of Mea- 
surement and Clinical Research, St. Martin’s 
Hospital, Bath, Somerset, England.) 


The successful treatment of varicose veins by 
either operation or injections depends upon accurate 
localization of incompetent perforating veins, found 
in about 85 per cent of the patients. The preoperative 
detection of all incompetent perforating veins is, 
however, difficult. 

Clinical methods detect only 50 to 60 per cent of 
incompetent perforating veins and ‚give a con- 
siderable number of false-positive results. With the 
use of venography, an accuracy rate of 85 to go per 
cent in the diagnosis of incompetent perforating 
veins has been reported. This procedure is, however, 
costly. Difficulties are experienced in correlating 
roentgenologic findings with actual sites of incom- 
petent perforating veins. It was recently reported 
that skin temperature is higher at the site of in- 
competent perforating veins than over surrounding 
areas. 

The rise in skin temperature overlying the site of 
an incompetent perforating vein is caused by the 
retrograde flow of warm blood from the deep veins 
into the superficial veins. To test the validity of this 
concept, a quantitative study of skin temperature 
changes at the site of incompetent perforating veins 
was made. The authors report the results of this in- 
vestigation. 

The thermal scanner described by Griffiths and 
Lawson* was equipped with line scan facilities so that 
a thermal picture and a line scan could be obtained 
simultaneously. 

Initial diagnosis of an incompetent perforating 
vein was made clinically as well as by the thermo- 
graphic demonstration of a hot spot. 

To exclude heat flow through collateral venous 
circulation, the superficial veins of the leg were 
occluded by tourniquets just below and above the 
site of the perforating vein. From the line scans, the 
degree and local extent of skin temperature rise 
caused by local heat flow were determined. 

During exercise of the calf muscles, rapid rewarm- 
ing of the skin overlying incompetent perforating 
veins was observed. The rate of temperature rise 
varied from patient to patient. The total change in 
skin temperature ranged from 1.5 to 6°C. at the end 
of 60 seconds. Temperature changes were directly 
related to the size of the perforating veins and the 
degree of incompetence. Peak of temperature rise 
was always at the site of the perforating vein. 

The reappearance of a hot spot in a cooled and 
elevated leg with occlusion of superficial collateral 
veins distally and proximally forms a useful thermo- 


* Grirritas, D. W., and Lawson, W, D. Infrared detectors 
and parameters for thermograph camera design. Phys. Med. Biol., 
1968, 73, 470. 
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graphic criterion for the diagnosis of incompetent 
perforating veins. 

Fifty-five patients, 80 limbs, with varicose veins 
were studied by both clinical and thermographic 
methods. Of the 55 patients, 41 were women and 14 
men. Their ages ranged from 20 to 74 years. All pa- 
tients were treated by operation. 

Incompetent perforating veins were diagnosed in 
sı of 55 patients. In the remaining 4 patients, no 
incompetent perforating veins were detected clin- 
ically or thermographically, the main lesion being 
incompetence of the long saphenous vein. 

Fifty-five (56 per cent) of the 98 sites diagnosed 
clinically and 96 (85 per cent) of the 113 sites diag- 
nosed thermographically yielded incompetent per- 
forating veins at operation. Of the total 101 incom- 
petent perforating veins found, the clinical method 
detected 55 (54.5 per cent), missed 46 (45.5 per cent) 
and gave false-positive results in 43 instances (44 
per cent). Thermography, however, detected 96 (95 
per cent), missed 5 (5 per cent), and contributed 17 
(15 per cent) false-positive results. 

Clinical false-positive results were caused by 
fascial defects, large varices, and branching sites of 
superficial varices. 

The thermographic method is relatively easy to 
perform, is innocuous and gives an objective assess- 
ment of a functional derangement.— Stephen N. 
Tager, M.D. 


RADIATION THERAPY ~ 


Prout, GEORGE R., Jr., Stack, NeLsoN H., 
and Bross, [rwin D. J. Preoperative irradia- 
tion as an adjuvant in the surgical manage- 
ment of invasive bladder carcinoma. 7. Urol., 
Feb., 1971, 705, 223-231. (From: Urological 
Service, Massachusetts General Hospital and 
Harvard Medical School, Boston, Mass.; and 
Roswell Park Memorial Institute, Buffalo, 
N.Y.) 


The authors report the progress of the Urological 
Cancer Research Group, describing observations per- 
tinent to the question of preoperative irradiation as 
an adjunct in the surgical management of patients 
with invasive bladder cancer. Previous reports from 
the authors included details on the group’s forma- 
tion, its experiences and an analysis of the effec- 
tiveness of 5-FU as definitive therapy in the treat- 
ment of advanced bladder cancer. 

The present report deals with the 5 year status ofa 
cooperative program designed to determine the ef- 
ficacy of preoperative radiation therapy when used 
ag an adjunct to surgery in the management of ın- 
vasive bladder cancer. There were 427 patients 
entered, 242 currently eligible and 185 patients in- 
eligible. The ineligible category included 93 patients 
who were excluded from the study and 92 called 
protocol deviates because, while they did not finish 
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the study, they proceeded far enough to provide 
data helpful in answering certain questions relative 
to the efficacy of preoperative irradiation of bladder 
carcinoma. 

The preoperative radiation therapy was effective 
in destroying the bladder tumor in about one-third 
of the surgical specimens. When irradiation was not 
used, the diagnostic procedure removed the tumor 
7 per cent of the time. 

Of the nonlethal complications the only statis- 
tically significant increase was found in wound in- 
fections. Lethal complications occurred without re- 
spect to treatment group. Estimates of clinical stag- 
ing demonstrated no close correlation with the true 
stage and this defect makes accurate evaluation of 
the effect of preoperative irradiation difficult. The 
life table curve for all eligible patients demonstrated 
rapid survival loss in the first 15 to 18 months post- 
operatively with relatively few deaths occurring 
after 18 months. Evaluation of the data demon- 
strated that patients irradiated or not, and with or 
without tumor in the surgical specimen, suggested 
some initial advantage in survival for those whose 
tumors were eradicated by preoperative irradiatiqn. 
Patients with tumor eradicated by the diagnostic 
procedure (nonirradiated, no tumor) had a good 
prognosis with 100 per cent survival at 12 months, 
but experienced rapid loss thereafter to a survival 
probability similar to the other groups (approxi- 
mately .40) at 30 months. Ninety-five per cent con- 
fidence limits for the different forms of therapy show 
overlap, supporting the conclusion that no regimen 
is better than another. Metastases found in patients 
who were treated according to the protocol require- 
ments were widespread, showing no predilection for 
local recurrence and occurred without regard to 
whether the patient had received preoperative ir- 
radiation.— Luther W. Brady, M.D. 


Lepre, E. M., Mynors, L. S., Draper, G. J., 
and Gorsacu, P. D. Natural history and 
treatment of Wilms’s tumour: an analysis of 
335 cases occurring in England and Wales 
1962-6. Brit. M. J., Oct., 1970, 4, 195—200. 
(From: Department of Social Medicine, 8 
Keble Road, Oxford University, Oxford, Eng- 
land.) . 


Hospital records and other data relating to Wilms' 
tumor were analyzed to elucidate both the natural 
history of the disease and the effects of treatment, 
with special reference to actinomycin D. The study 
represents 335 cases of Wilms' tumor and is thought 
to comprise all the children in England and Wales 
under the age of 10 years who were diagnosed during 
the 5 year period 1962-66. 

Half of the tumors presented before the age of 3 
years, the peak incidence being at 18 months. The 
left-sided tumors were significantly more common 
than right-sided tumors. Congenital tumors oc- 
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curred in 10 children, 6 of whom have survived for 3 
years or more without developing signs of further 
disease. 

In most cases, an abdominal mass was palpable 
and treatment was promptly instituted. Abdominal 
pain was present in one-third of the cases. Hema- 
turia and general symptoms (pyrexia, lassitude, and 
anorexia) each occurred in about one-quarter of the 
cases. Eighteen children gave a history of abdominal 
symptoms following an injury, 8 were admitted as 
acute abdominal emergencies, and 5 had no symp- 
toms at all, the tumor being discovered by the 
physician examining the child for an unconnected 
symptom. 

Prognosis was related to the stage of the disease 
at the initial operation and to the occurrence of 
metastasis. The 3 year survival rate for cases having 
a nephrectomy was 35 per cent. 

A recurrence was observed in 156 cases, of whom 
141 have died. The 3 year survival rate for these 
cases was I2 per cent. No recurrence has been ob- 
served in 76 cases, all of whom have survived. 

The pattern of recurrence times strongly suggests 
that beyond 2 years the chance of recurrence is very 
small; 107 of the 335 cases survived 3 years after 
diagnosis. About two-thirds of Stage A cases and a 
few Stage C cases survived; older children have a 
worse prognosis than younger children. Only a small 
proportion of cases with metastases survive, and 
this is true whether the metastases were discovered 
at the time of operation or later. 

Nephrectomy was performed on 304 children (go 
per cent of the cases) and the over-all survival rate 
was 35 per cent. No patient who did not have a 
nephrectomy survived. 

Assessment of the effect of adding radiotherapy 
and chemotherapy to nephrectomy is difficult, since 
the groups of cases receiving different treatment 
combinations are not comparable. 

The effects of radiotherapy and chemotherapy are 
considered in detail. Very little improvement in 
survival rates can be ascribed to actinomycin D. The 
reason for this is the variation found in other reports 
of selected cases, possibly the addition of other com- 
ponents of treatment, and differences in dose regi- 
mens. 

The authors state that the evidence in favor of 
actinomycin D is such that it seems ethically im- 
possible to withhold it at this stage. They suggest 
further trials to evaluate various different drug 
schedules with a sufficiently long follow-up to ensure 
that recurrences are being prevented and not simply 
postponed.— James F. Martin, M.D. 


Lipron, ALLAN, and LEE, Burton J. Prognosis 
of Stage 1 lymphosarcoma and reticulum-cell 
sarcoma. New England Y. Med., Feb., 1971, 
284, 230-233. (Address: Dr. A. Lipton, Salk 
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Institute, P. O. Box 1809, San Diego, Calif. 
92112.) 


Lymphosarcoma and reticulum cell sarcoma may 
be clinically localized at the time of first diagnosis. 
When this presentation is the case, the prognosis for 
the future is markedly improved. Various investi- 
gators have reported a highly favorable outcome in 
situations such as this. 

The authors report their investigation of the course 
of patients with lymph nodal or extranodal Stage 1 
lymphosarcoma and reticulum cell sarcoma with 
negative lymphangiography. 

Eleven patients with Stage 1 (negative lymph- 
angiography) lymphosarcoma and 15 patients with 
Stage 1 reticulum cell sarcoma were followed for at 
least 2 years. There were 3 deaths and 6 recurrences, 
all within 32 months of diagnosis. There were 92 
per cent alive at 2 years and 85 per cent at 4 years. 
Early bone marrow invasion was seen only in the 3 
patients who died. Six patients survived for a mean 
of over 111 months with lymph nodal and extranodal 
recurrences. There were 2 deaths and 6 recurrences 
in Ig patients (42 per cent) receiving less than 3,500 r 
and only 1 death and no recurrences in 7 patients 
receiving at least 3,500 r or more to the primary 
tumor site. 

Radiotherapy appears to offer an excellent chance 
for cure when the dose delivered to the tumor is 
greater than 3,500 rads with a supervoltage device. 
The treatment field should include the entire pri- 
mary site as well as a generous margin of normal 
tissue surrounding it. There 1s no evidence at this 
time to suggest that contiguous lymph node chains 
should be treated. Systemic chemotherapy and 
radical radiotherapy should not be employed in the 
management of these diseases at this stage.—ZLuther 
W. Brady, M.D. 


RunnickK, P., and OpeLL, W. D. In search of a 
cancer. New England F. Med., Feb., 1971, 
284, 405-408. (Address: Dr. W. D. Odell, 
Harbor General Hospital, tooo West Carson 
Street Bs, Torrance, Calif. 90509.) 


There is increasing evidence that a large variety of 
neoplasms elaborate polypeptides with hormonal 
properties. Such neoplasms are of particular impor- 
tance to the oncologist because the produced hor- 
mone may serve as a label of the cancer cell. The 
hormonal label has been useful to indicate the pres- 
ence of the cancer itself, aiding in diagnosis, and in 
following response to treatment. 

The authors report their experience with a young 
man in whom newer diagnostic techniques demon- 
strated the positive presence of a neoplasm and in 
whom an extensive search was conducted for 1 year 
prior to diagnosis without discovery of the neoplasm. 
The patient ultimately died of widespread metastatic 
disease. 
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the vessel and with a tendency to accumulate in 
rings. 

Correlation of these different types of calcification 
with cerebral physiclogic functions reveals that the 
group with intimal calcifications had a significantly 
lower cerebral blood flow than the group with medial 
calcification. The cerebral vascular resistance of the 
intimal group was greater than that of the medial 
group, but not significantly so, and there was no 
significant difference between the group with ab- 
sence of calcification and the groups with intimal or 
medial types of calcification. 

In view of these findings, the authors feel that the 
distinction of the type of carotid siphon calcification 
should be attempted roentgenologically as it may 
prove useful for the clinical appraisal of cerebrovas- 
cular syndromes.—Donald N. Dysart, M.D. 


NECK AND CHEST 


Mejía, Jorge CeBaLLOs. (Colombia). Aspectos 
radiológicos de la neumonia estafilococcica en 
le niño: revision de 39 casos. (Radiologic 
aspects of staphylococcal pneumonia in chil- 
ren: review of 39 cases.) Rev. Interam. Radiol., 
1970, 5, 31-38. 

Staphylococcal pneumonia is predominantly a pe- 
diatric disease. It can occur as a primary process (or- 
iginating in the upper respiratory tract); it can com- 
plicate a viral process; or be secondary to distant 
septic foci (Staphylococcus septicemia). 

The author reviews 39 cases treated at the Miseri- 
cordia Children's Hospital: 23 of the patients were 
less than 2 years old (16 were less than 1 year old); 
and 16 were older than 2 years (up to 12 years). 
There were 29 males and Io females. Nine patients 
died; no age preponderance was noted. 

Thirty-two cases were bacteriologically proven; in 
the other 7 cases the diagnosis was based on the ra- 
diologic and clinical picture. 

In 14 cases only the respiratory system was in- 
volved (primary cases); in the others the pneumonia 
was considered to be secondary to septicemia (8 
cases), soft tissue infections (7 cases), osteomyelitis 
(5 cases), and meningitis (5 cases). 

The radiologic findings were as follows: (a) lobar 
consolidation- 8 cases; (b) bronchopneumonic infil- 
trations- 30 cases (frequently of the macronodular 
type in the secondary cases); (c) pneumatoceles- 30 
cases; (d) true abscesses- 12 cases; and (e) pleural 
changes- 24 cases (11 showed small pleural effusions, 
5 had large pleural effusions, 8 had hydropneumo- 
thorax, and 1 case had pleural change without pul- 
monary findings). 

In 30 cases the pulmonary changes were bilateral 
—an interesting finding as most authors affirm that 
the involvement is usually unilateral. 

Noted was the fact that the lung lesions changed 
relatively fast (clearing in one site and appearing in 
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another; rapidly developing pneumatoceles with 
rapid size changes). The pneumatoceles can persist 
after the patient is clinically cured. = Le B. 
Alvarez, M.D. 


Puin2s, BRENDAN P., Sunpin, ROBERT E., and 
MircHe tz, Rocer S. Silicosis in Wyoming 
bentonite workers. Am. Rev. Resp. Dis., Jan., 
1971, 703, 1-17. (Address: Dr. Roger S. - 
Mitchell, University of Colorado Medical 
Center, 4200 East Ninth Avenue, Denver, 
Colo. 80220.) 


“Bentonite” is a term applied to a group of clays 
mined in Wyoming and in several other parts of this 
country. These clays, also known as “mintmorrilon- 
ite" and “beidelite” are formed from devitrification 
of volcanic ashes deposited in water and altered in 
place. 

The free silica content of bentonitic clays ranges 
from 1 to slightly more than 24 per cent. Bentonite 
is not a true mineral and has, therefore, no precise 
chemical formula. 

Bentonite clays are useful because of the great 
water-retaining properties of the substance. Com- 
mon usages include filler substances for crayons, the 
manufacture of concrete and a lubricant in oil-well 
drilling. 

The mining of bentonite clays is performed in 
open pits and the dust is usually blown away by air 
currents. The milling process, however, produces 
very large quantities of dust indoors. 

Dust analysis made in bentonite milling plants re- 
vealed dangerous concentrations of silica various 
times during the past 13 years. Silicotuberculosis de- 
veloped in 4 patients, and a totally disabling or fatal 
disease occurred in at least 4 workers after periods 
of exposure of from 6 to 14 years. 

Bentonite dust, once believed to be harmless, must 
now be added to the list of hazardous dusts because 
of its content of free crystalline silica. 

The roentgenographic findings in the chest of pa- 
tients developing silicosis due to bentonite exposure 
are identical to the roentgenographic appearance of 
silicosis contacted in other forms of exposure.— 
Yohn H. Harris, M.D. 


Remy, J. Thymus et myasthenie:' aspects 
radiologiques. (Thymus and myasthenia: 
radiological aspects.) Lille méd., Nov., 1970, 
75, 1308-1309. 

Fifteen per cent of patients with myasthenia have 
thymomas (lymphoepitheliomas), 80 per cent of 
which are encapsulated and 35 per cent quite small, 
down to 5 grams. Many of the tumors are missed in 
frontal views, and tomography is useless in the ab- 
sence of gaseous contrast. Pneumomediastinum, how- 
ever, is likely to outline the tumor wall, and to per- 
mit identification of separating planes of tissue al- 
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though a large tumor by its sheer volume may pre- 
vent the migration of air. | 
Caval phlebography may be of use even without 
compression of the superior vena cava, since a com- 
pressing thymoma may invade the left brachiocepha- 
lic trunk without any signs suggesting this complica- 
tion. Thymic arteriography can be done by injection 
of subclavian, internal mammary or inferior thyroid 
vessels, but carries some hazard; preferably it is done 
bilaterally. Still better is thymic phlebography since 
the thymic veins unite in 1 or 2 collectors terminating 
at the inferior border of the left brachiocephalic 
trunk. This procedure is better tolerated than pneu- 
momediastinum, does not add to respiratory embar- 
rassment, and permits differentiation between tumor 
and simple hypertrophy.—Frank A. Riebel, M.D. 


ABDOMEN 


Moir, J. D. Combined duplication of the 
esophagus and stomach. 7. Canad. 4. Radi- 
ologists, Dec., 1970, 27, 257-262. (From: 
Saint John General Hospital, Saint John, 
New Brunswick, Canada.) 


The author reports a case in a 9 day old infant 
who was found to have complete duplication of the 
esophagus and the stomach. 

The case is unusual in that only one esophagus 
could be filled through the stomach, while the other 
esophagus was filled retrograde from the stomach 
following surgery. 

An excellent discussion of the complications is 


given.—David C. Alftine, M.D. 


Herrera, CARLOS ALBERTO. Radiología de la 
regíon esofagocardiotuberositaria normal y 
patológica. (Normal and pathologic radi- 
ology of the esophago-cardio-tuberosity area.) 
Rev Argentina Radiol., Sept.-Dec., 1970, 33; 
247-262. (Address: Profesor Titular de Ra- 
diología de la Facultad de Medicina de 


Tucumán, Tucumán, Argentina.) 


Anatomically this area has been divided into sev- 
eral segments. — ' 

1. Epiphrenic segment. This segment measures 
about 3-4 cm.; it is limited inferiorly by the hiatus 
and superiorly by a primary peristaltic wave pro- 
voked by deep inspiration or the Valsalva maneuver. 
This segment is also known as “the ampulla of Hasse- 
Strecker," or "the lower functional esophageal 
sphincter of Lerche." 

2. Intrahiatal segment. It measures about à cm., 
there being a slight narrowing at this level. 

3. Abdominal segment. It measures 2-4 cm. Its 
lateral (left) margin forms with the medial margin of 
the gastric fundus an acute angle ("the angle of 
His"). Within the lumen of the stomach, there 1s a 
mucosal valve (“the valve of Gubaroff") which cor- 
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responds with this external angle. This valve plays 
an important part in gastroesophageal continence. 

4. Cardiac segment. This is an oval orifice 2 cm. 
in longest diameter; in its normal resting state it is 
closed. A true sphincter has not been demonstrated. 
It is the diffuse contraction of the abdominal seg- 
ment that acts as a sphincter. 

5. Major tuberosity (gastric fundus). This corre- 
sponds to the area above a transverse plane through 
the cardia. The average length is s cm. 

'The normal radiographic appearances are: 

I. Epiphrenic segment. The ampulla is seen as a 
transitory smooth oval dilatation appearing during 
deep inspiration; if this is maintained, the ampulla 
empties proximally after the peristaltic wave above 
it subsides. 

2. Intrahiatal segment. Its projection varies ac- 
cording to position of observation. Ás seen frontally 
and in a slight right anterior oblique (RAO) position, 
it projects above the left diaphragm. Ín a sharp RAO 
it projects at or below the diaphragm. 

3. Abdominal segment. Its length is variable, some- 
times it is indistinguishable: 

4. Cardiac segment. If seen “en face" and opened, 
it presents as a round or oval barium collection with 
folds radiating toward it; if closed, it presents as a 
filling defect. 

5. Gastric fundus segment. It is of variable shape 
and size depending on the habitus of the patient and 
degree of distention. Neighboring organs (spleen, 
heart apex, left lobe of the liver) can project over the 
gastric bubble simulating intrinsic abnormalities. 

The pathologic radiology includes: 

1. Achalasia. The abdominal esophageal segment 
is narrowed having a smooth conical configuration 
with preservation of the normal folds. Barium tra- 
verses this segment intermittently. In advanced cases, 
where there is marked dilatation with retention, the 
examination should be performed after esophageal 
aspiration and lavage. 

2. Esophageal peptic ulceration. This is usually 
secondary to reflux esophagitis and is located in the 
distal third. If it develops in an island of ectopic gas- 
tric mucosa, it can be located anywhere in the esoph- 
agus. 

3. Varices. The varices are usually localized in the 
distal third, although they have been described else- 
where in the esophagus. Sometimes they can be 
shown before other signs and symptoms of liver cir- 
rhosis are apparent. They are best demonstrated in 
the horizontal position and with the esophagus in- 
completely distended (mucosal study). Depending 
on their size, 3 roentgenographic patterns can occur 
as: (a) moderate thickening of folds; (b) small round 
filling defects; and (c) large cord-like defects. The 
esophagus might be slightly dilated, because of de- 
creased muscular tone. 

4. Epiphrenic diverticulum. This is best demon- 
strated with the patient in the horizontal position.— 
Julian B. Alvarez, M.D. 
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the vessel and with a tendency to accumulate in 
rings. 

Correlation of these different types of calcification 
with cerebral physiologic functions reveals that the 
group with intimal calcifications had a significantly 
lower cerebral blood flow than the group with medial 
calcification. The cerebral vascular resistance of the 
intimal group was greater than that of the medial 
group, but not significantly so, and there was no 
significant difference between the group with ab- 
sence of calcification and the groups with intimal or 
medial types of calcification. 

In view of these findings, the authors feel that the 
distinction of the type of carotid siphon calcification 
should be attempted roentgenologically as it may 
prove useful for the clinical appraisal of cerebrovas- 
cular syndromes.—Donald N. Dysart, M.D. 


NECK AND CHEST 


Mejía, JoRGE CEBALLOS. (Colombia). Aspectos 
radiológicos de la neumonia estafilococcica en 
le niño: revision de 39 casos. (Radiologic 
aspects of staphylococcal pneumonia in chil- 
ren: review of 39 cases.) Rev. Interam. Radiol., 
1970, 5, 31-38. 

Staphylococcal pneumonia 1s predominantly a pe- 
diatric disease. It can occur as a primary process (or- 
iginating in the upper respiratory tract); it can com- 
plicate a viral process; or be secondary to distant 
septic foci (Staphylococcus septicemia). 

The author reviews 39 cases treated at the Miseri- 
cordia Children's Hospital: 23 of the patients were 
less than 2 years old (16 were less than 1 year old); 
and 16 were older than 2 years (up to 12 years). 
There were 29 males and Io females. Nine patients 
died; no age preponderance was noted. 

Thirty-two cases were bacteriologically proven; in 
the other 7 cases the diagnosis was based on the ra- 
diologic and clinical picture. 

In 14 cases only the respiratory system was in- 
volved (primary cases); in the others the pneumonia 
was considered to be secondary to septicemia (8 
cases), soft tissue infections (7 cases), osteomyelitis 
(s cases), and meningitis (5 cases). 

The radiologic findings were as follows: (a) lobar 
consolidation- 8 cases; (b) bronchopneumonic infil- 
trations- 30 cases (frequently of the macronodular 
type in the secondary cases); (c) pneumatoceles- 30 
cases; (d) true abscesses- 12 cases; and (e) pleural 
changes- 24 cases (11 showed small pleural effusions, 
5 had large pleural effusions, 8 had hydropneumo- 
thorax, and 1 case had pleural change without pul- 
monary findings). 

In 30 cases the pulmonary changes were bilateral 
—-an interesting finding as most authors affirm that 
the involvement 1s usually unilateral. 

Noted was the fact that the lung lesions changed 
relatively fast (clearing in one site and appearing in 
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another; rapidly developing pneumatoceles with 
rapid size changes). The pneumatoceles can persist 
after the patient is clinically cured.—Fulian B. 
Alvarez, M.D. 


Puipss, BRENDAN P., Sunpin, Roperr E., and 
MircHe i, Rocer S. Silicosis in Wyoming 
bentonite workers. 4m. Reo. Resp. Dis., Jan., 


1971, 703, 1-17. (Address: Dr. Roger S. - 


Mitchell, University of Colorado Medical 
Center, 4200 East Ninth Avenue, Denver, 
Colo. 80220.) 


“Bentonite” is a term applied to a group of clays 
mined in Wyoming and in several other parts of this 
country. These clays, also known as “mintmorrilon- 
ite" and "beidelite" are formed from devitrification 
of volcanic ashes deposited in water and altered in 
place. 

The free silica content of bentonitic clays ranges 
from 1 to slightly more than 24 per cent. Bentonite 
is not a true mineral and has, therefore, no precise 
chemical formula. 

Bentonite clays are useful because of the grgat 
water-retaining properties of the substance. Com- 
mon usages include filler substances for crayons, the 
manufacture of concrete and a lubricant in oil-well 
drilling. 

The mining of bentonite clays is performed in 
open pits and the dust is usually blown away by air 
currents. The milling process, however, produces 
very large quantities of dust indoors. 

Dust analysis made in bentonite milling plants re- 
vealed dangerous concentrations of silica various 
times during the past 13 years. Silicotuberculosis de- 
veloped in 4 patients, and a totally disabling or fatal 
disease occurred in at least 4 workers after periods 
of exposure of from 6 to 14 years. 

Bentonite dust, once believed to be harmless, must 
now be added to the list of hazardous dusts because 
of its content of free crystalline silica. 

The roentgenographic findings in the chest of pa- 
tients developing silicosis due to bentonite exposure 
are identical to the roentgenographic appearance of 
silicosis contacted in other forms of exposure.— 
John H. Harris, M.D. 


Remy, J. Thymus et myasthenie:” aspects 
radiologiques. (Thymus and myasthenia: 
radiological aspects.) Lille méd., Nov., 1970, 
15, 1308-1309. 

Fifteen per cent of patients with myasthenia have 
thymomas (lymphoepitheliomas), 30 per cent of 
which are encapsulated and 35 per cent quite small, 
down to 5 grams. Many of the tumors are missed in 
frontal views, and tomography is useless in the ab- 
sence of gaseous contrast. Pneumomediastinum, how- 
ever, is likely to outline the tumor wall, and to per- 
mit identification of separating planes of tissue al- 
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though a large tumor by its sheer volume may pre- 
vent the migration of air. 

Caval phlebography may be of use even without 
compression of the superior vena cava, since a com- 
pressing thymoma may invade the left brachiocepha- 
lic trunk without any signs suggesting this complica- 
tion. Thymic arteriography can be done by injection 
of subclavian, internal mammary or inferior thyroid 
vessels, but carries some hazard; preferably it is done 
bilaterally. Still better is thymic phlebography since 
the thymic veins unite in ı or 2 collectors terminating 
at the inferior border of the left brachiocephalic 
trunk. This procedure is better tolerated than pneu- 
momediastinum, does not add to respiratory embar- 
rassment, and permits differentiation between tumor 
and simple hypertrophy.— Frank A. Riebel, M.D. 


ÄBDOMEN 


Morr, J. D. Combined duplication of the 
esophagus and stomach. F. Canad. A. Radi- 
ologists, Dec., 1970, 2r, 257-262. (From: 
Saint John General Hospital, Saint John, 
New Brunswick, Canada.) 


The author reports a case in a g day old infant 
who was found to have complete duplication of the 
esophagus and the stomach. 

The case is unusual in that only one esophagus 
could be filled through the stomach, while the other 
esophagus was filled retrograde from the stomach 
following surgery. 

An excellent discussion of the complications is 
given.—David C. Alftine, M.D. 


Herrera, CarLos ALBERTO. Radiología de la 
regíon esofagocardiotuberositaria normal y 
patológica. (Normal and pathologic radi- 
ology of the esophago-cardio-tuberosity area.) 
Rev Argentina Radiol., Sept.—Dec., 1970, 33, 
247-262. (Address: Profesor Titular de Ra- 
diología de la Facultad de Medicina de 
Tucumán, Tucumán, Argentina.) 


Anatomically this area has been divided into sev- 
eral segments. 

1. Epiphrenic segment. This segment measures 
about 3-4 cm.; it is limited inferiorly by the hiatus 
and superiorly by a primary peristaltic wave pro- 
voked by deep inspiration or the Valsalva maneuver. 
This segment is also known as “the ampulla of Hasse- 
Strecker,” or “the lower functional esophageal 
sphincter of Lerche.” 

2. Intrahiatal segment. It measures about 4 cm., 
there being a slight narrowing at this level. 

3. Abdominal segment. It measures 2-4 cm. Its 
lateral (left) margin forms with the medial margın of 
the gastric fundus an acute angle (“the angle of 
His”). Within the lumen of the stomach, there is a 
mucosal valve (“the valve of Gubaroff”) which cor- 
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responds with this external angle. This valve plays 
an important part in gastroesophageal continence. 

4. Cardiac segment. This is an oval orifice 2 cm. 
in longest diameter; in its normal resting state it is 
closed. A true sphincter has not been demonstrated. 
It is the diffuse contraction of the abdominal seg- 
ment that acts as a sphincter. 

5. Major tuberosity (gastric fundus). This corre- 
sponds to the area above a transverse plane through 
the cardia. The average length is 5 cm. 

The normal radiographic appearances are: 

1. Epiphrenic segment. The ampulla is seen as a 
transitory smooth oval dilatation appearing during 
deep inspiration; if this is maintained, the ampulla 
empties proximally after the peristaltic wave above 
it subsides. 

2. Intrahiatal segment. Its projection varies ac- 
cording to position of observation. As seen frontally 
and in a slight right anterior oblique (RAO) position, 
it projects above the left diaphragm. In a sharp RAO 
it projects at or below the diaphragm. 

3. Abdominal segment. Its length is variable, some- 
times it is indistinguishable. 

4. Cardiac segment. If seen “en face” and opened, 
it presents as a round or oval barium collection with 
folds radiating toward it; if closed, it presents as a 
filling defect. 

5. Gastric fundus segment. It is of variable shape 
and size depending on the habitus of the patient and 
degree of distention. Neighboring organs (spleen, 
heart apex, left lobe of the liver) can project over the 
gastric bubble simulating intrinsic abnormalities. 

The pathologic radiology includes: 

1. Achalasia. The abdominal esophageal segment 
is narrowed having a smooth conical configuration 
with preservation of the normal folds. Barium tra- 
verses this segment intermittently. In advanced cases, 
where there is marked dilatation with retention, the 
examination should be performed after esophageal 
aspiration and lavage. 

2. Esophageal peptic ulceration. This is usually 
secondary to reflux esophagitis and is located in the 
distal third. If it develops in an island of ectopic gas- 
tric mucosa, it can be located anywhere in the esoph- 


8. 

3. Varices. The varices are usually localized in the 
distal third, although they have been described else- 
where in the esophagus. Sometimes they can be 
shown before other signs and symptoms of liver cir- 
rhosis are apparent. They are best demonstrated in 
the horizontal position and with the esophagus in- 
completely distended (mucosal study). Depending 
on their size, 3 roentgenographic patterns can occur 
as: (a) moderate thickening of folds; (b) small round 
filling defects; and (c) large cord-like defects. The 
esophagus might be slightly dilated, because of de- 
creased muscular tone. 

4. Epiphrenic diverticulum. This is best demon- 
strated with the patient in the horizontal position.— 
Julian B. Alvarez, M.D. 


Vor. 112, No. 4 


As a consequence of this experience the authors 
suggest the construction of a routine for diagnostic 
and therapeutic evaluation. 

The patient presented wıth an elevated serum 
immunoassayable luteinizing hormone but a clin- 
ically negative examination. They suggest that such 
an early diagnosis of a gonadotropin-producing neo- 
plasm in a man should raise the highly probable 
diagnosis of a teratocarcinoma of the testes.— 


Luther W. Brady, M.D. 


Biumine, Avrun Z., and TEMPLETON, A. C. 
Histological diagnosis of Burkitt’s lymphoma: 
a cautionary tale. Brit. M. J., Jan., 1971, Z, 
89-90. (From: Makerere University Medical 
School, Kampala, Uganda.) 


In 1969 the World Health Organization published 
a monograph listing histologic criteria for the diag- 
nosis of Burkitt’s lymphoma. 

The authors report a patient in whom the his- 
tologic differential diagnoses ranged farther afield 
than other lymphoproliferative or myeloprolifer- 
ative disorders before being recognized as Burkitt’s 
lymphoma. The case report is presented to illustrate 
the source of errors that could be encountered in 
diagnosing the disease. These are difficulties with 
frozen section, the applicability of imprint prepara- 
tions, and the technique of first paraffin sections.— 
Luther W. Brady, M.D. 


IsracL, HaroLD L., and GOLDSTEIN, ROBERT 
A. Relation of Kveim-antigen reaction to 
lymphadenopathy: study of sarcoidosis and 
other diseases. New England Y. Med., Feb., 
1971, 264,345—349. (From: Sarcoidosis Clinic, 
Thomas Jefferson University Hospital, Phila- 
delphia, and the Pulmonary Disease Service, 
Veterans Administration Hospital, Washing- 
ton, D. C.) 


Kveim tests in 37 selected patients with sarcoidosis 
demonstrated that a reaction could be related to 
persistent lymphadenopathy and not to duration or 
activity of illness. Fourteen asymptomatic patients 
with marked enlargement of the mediastinal and 
hilar lymph nodes of long duration all reacted 
strongly. 

It has been repeatedly emphasized that the Kveim 
test is usually positive in early or active sarcoidosis 
and frequently negative in patients with long stand- 
ing or inactive disease. Kveim-antigen reactions are 
most often positive in patients with erythema 
nodosum, and have been noted more frequently in 
patients with hilar lymphadenopathy than in pa- 
tients with pulmonary infiltration. 

An experimental study was instituted, applying 
Kveim tests to patients with known sarcoidosis of 3 
types: asymptomatic long standing lymphadeno- 
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pathy: subacute disease with minimal or no lym- 
phadenopathy; and active granulomatous disease 
with a normal chest roentgenogram (in 12 patients). 
The results of this investigation shed new light on the 
nature of the Kveim reaction, demonstrating a closer 
relation to lymphadenopathy than to granulomato- 
sis. 

Diagnosis of sarcoidosis in each case was supported 
by histologic evidence of granulomas, negative fungal 
serologic tests and tuberculin tests. The cases were 
classified according to duration and activity of illness 
and the appearance of the roentgenogram of the 
chest according to standard usage. 

Records were reviewed of 55 other patients tested 
for diagnostic purposes. The patients were classified 
according to the appearance of the chest roentgeno- 
gram. 

Positive reactions were obtained in only 3 of 12 
patients with subacute active sarcoidosis. 

Patients with Hodgkin’s disease and histoplasmo- 
sis had negative Kveim tests. 

Positive Kveim tests in this series were obtained 
in 23 (88 per cent) of 26 patients with Stage 1 dis- 
ease, in 16 (70 per cent) of 23 with Stage 11 disease, 
and in 3 (so per cent) of those with Stage mr dis- 
ease. 

Of special interest were the IT patients with active 
cutaneous or hepatic granulomas whose chest roent- 
genograms appeared normal. Kveim tests were neg- 
ative in Io cases, including 2 others with splenome- 
galy. 

A retrospective analysis of 55 patients tested for 
diagnostic purposes showed the highest percentage 
of positive reactions in those with Stage 1 disease 
(hilar or mediastinal lymphadenopathy alone), fol- 
lowed by Stage u (lymphadenopathy and infiltra- 
tion) and Stage rr (pulmonary infiltration alone). 
Patients with Stage 1 and m disease and negative 
Kveim tests had hilar or mediastinal lymph node 
enlargement that, as a rule, disappeared in 6 months 
or less (those with positive reactions had hilar 
changes that remained for longer intervals). Ít is 
evident that persistent lymphadenopathy is essential 
to the Kveim-antigen reaction. 

The high frequency of positive tests in “early” 
sarcoidosis reflects the fact that most cases of 
sarcoidosis begin with hilar lymphadenopathy. Cases 
described here demonstrate that the duration of 
sarcoidosis cannot be accurately judged from 
roentgenographic characteristics. 

Kveim-test responsiveness disappears when lym- 
phadenopathy is gone. Kveim-antigen reaction rep- 
resents a sluggish immunologic response, intimately 
related to lymph node involvement, that fits none of 
the usual categories of allergic hypersensitivity. 

If evidence accumulates that the response is not 
restricted to patients with sarcoidosis, the concept 
that Kveim antigen must be prepared from lymph 
nodes or spleens involved by sarcoidosis must be 
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re-examined. Extracts prepared from granulomatous 
lungs and granuloma-free lymph nodes or spleens 
should be tested.— Stephen N. Tager, M.D. 


Kawasaki, Hirosi, Imasaro, KATSUJIRO, 
Kopama, TAKEsH1, KımoTo, Eıjı, Nagaoka, 
SHojI, and TANAKA, YasunisA. Immuno- 
fluorescent staining of the gastric mucosa- 
specific epithelial glycoprotein in metasta- 
sized gastric cancer cells: a case report of 
Krukenberg tumor. Kurume M. 7., 1970, 17, 
153-160. (From: Departments of Pathology, 
Clinical Pathology, and Internal Medicine, 
Kurume University School of Medicine, Ku- 
rume, Japan.) 


Previous immunofluorescent studies revealed that 
the gastric mucosa-specific epithelial glycoprotein 
appeared in mucoid cells and secreted mucus in the 
normal gastric mucosa, as well as even in the dif- 
fusely and invasively proliferated gastric cancer cells 
in the mucosal, submucosal and muscular layers. 

Krükenberg tumor, which metastasizes frequently 
not only to the ovary but also to various other or- 
gans, is generally characterized by mucin-producing 
epithelial cells having a signet ring form. The pri- 
mary tumor is recognized to be most often in the 
gastrointestinal tract. 

The case report is that of a 35 year old woman 
with a scirrhous type carcinoma involving the 
stomach and duodenal] region. The ascites was bloody 
and there was a Class v Papanicolaou smear. Con- 
sidered inoperable she received only palliative treat- 
ment and expired in a few months. 

At postmortem examination there was extensive 
tumor involvement of the lungs, and virtually every 
organ in the peritoneal cavity, including the ovaries. 
Microscopically signet ring cells with considerable 
mucoid substance were seen in all sections made from 
the involved multiple organs. The tumor was clas- 
sified as an adenocarcinoma of tubular and mucocel- 
lulo-nodular type. This was further diagnosed as a 
Krükenberg tumor with a primary gastric cancer. 

This impression was confirmed by preparing rabbit 
antisera against the epithelial glycoprotein (blood- 
group active) of human gastric mucosa and labeling 
with fluprescein isothiocynate. The immunofluore- 
scent tissue sections of the primary gastric and 
various metastasized organs demonstrated intensely 
fluoresced cancer cells especially of signet ring form, 
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correlating well with PAS staining. It might there- 
fore be deduced that such metastasized cancer cells 
in various organs apart from the primary gastric 
region persisted in producing or secreting the epi- 
thelial glycoprotein specific for the gastric mucosa. 
Such a fluorescent antibody technique might be of 
great aid in determining the primary lesion in some 
types of cancerous metastases.—Donald M. Mon- 
son, M.D. 


RADIOISOTOPES 


Roto, F. Davin. 5] for measuring the radio- 
iodine uptake of the thyroid. Y. Nuclear Med., 
Jan., 1971, 72, 8-13. (From: Upstate Medical 
Center, Syracuse, N. Y.) 


A technique for measuring the 1% in thyroid 
uptake ıs described which ıs based on the 2 distance 
(2D) determination method. This approach requires 
one additional measurement besides the standard 
ORINS technique. 

The author states that IU$ uptake with the 2D 
method has the following advantages: (a) reducing 
the dose but improving counting statistics; (b) re- 
moving certain inaccuracies of the conventional 
method; (c) reducing radiation to the thyroid; (d) 
affording high counting efficiency; and (e) permit- 
ting long term evaluation of the biologic retention 
of the iodine in the thyroid.— Abbas M. Rejali, M.D. 


Horrer, PauL B., Beck, Rosperr N., LEM- 
BARES, NICHOLAS, CHARLESTON, Dona pn B., 
and GOTTSCHALK, ALEXANDER. Use of lith- 
ium-drifted germanium detectors for clinical 
radionuclide scanning. 7. Nuclear Med., Jan., 
1971, 72, 25-27. (From: University of Chi- 
cago and the Argonne Cancer Research Hos- 
pital, Chicago, Ill.) 


In this communication, incorporation of a lithium- 
drifted germanium detector into a rectilinear scan- 
ner is evaluated for its usefulness in radioisotope 
scanning. Its potential advantages are discussed 
with particular emphasis on the reduction of scatter 
through its inherently high resolution. 

It is also mentioned that the chief disadvantages 
of the lithium-drifted germanium detectors are lack 
of availability of large crystals, low sensitivity, and 
the requirement that this detector be operated at 
liquid nitrogen temperature.— Abbas M. Rejali, M.D. 
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BASILAR artery, posterior displacement of, by in- 
trinsic pontine tumors, 276 

Bram quality measurements in diagnostic roentgen- 
ology, 622 

BENTONITE workers, Wyoming, silicosis in (ab), 861 

BErNARD Pierre Widmann, 1890-1971 (E), 635 

BETATRON, 42 MeV, management of recurrences of 
malignant tumors of uterine cervix by (ab), 
438 

BILHARZIASIS of appendix (ab), 224 

BıLıary tract, anomalies of, as demonstrated by op- 
erative cholangiography (ab), 433 

Broop flow in organs, results of roentgen cineden- 
sitometry of (ab), 437 

BoLus mould, simple, for increasing surface dose with 
high energy beams, 764 

Bone resorption, mechanisms of, in human metaphy- . 
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seal remodeling: roentgenographic and his- 
tologic study, 526 
Bony bridge in otoroentgen diagnosis, 352 
Book Reviews 
Dictionnaire Francais de Médecine et de Bio- 
logie. By A. Manuila, L. Manuila, M. Ni- 
cole and H. Lambert, with collaboration of 
J. Hureau, J. Polonovski, 208 
Neuroradiologic Anatomy: A Stereoscopic Atlas. 
By R.S. Leighton, 424 
The Heart and Its Action: Roentgenkymo- 
graphic Studies. By Gilbert H. Alexander, 
645 
Medical Radiation Physics. By William R. Hen- 
dee, 645 
Urology. Edited by Meredith F. Campbell, and 
J. Hartwell Harrison, 850 
Brain lesions, characterizing, with use of transverse 
section scanning (ab), 859 
scanning in diagnosis of astrocytomas of brain 
(ab), 859 
tumors in children with normal skull roentgeno- 
grams, 329 
Bgeast, carcinoma of, host resistance and survival in: 
study of 104 cases of medullary carcinoma 
in series of 1,411 cases of breast cancer fol- 
lowed for 20 years (ab), 439 
disease, accuracy of screening methods for diag- 
nosis of (ab), 664 
BRONCHIAL arteries, occlusion of, by glass micro- 
spheres (ab), 655 
BRONCHOGRAPHY, accidental injection of dionosil into 
neck during (ab), 218 
experimental, comparing two different formula- 
tions: hytrast (ab), 221 
BRONCHOPLEURAL fistulas, postoperative, detection 
of, by radionuclide fog inhalation (ab), 
221 
Burxitt’s lymphoma, histological diagnosis of: cau- 
tionary tale (ab), 869 


"Cs and scintillation camera, myocardial uptake 
studies with (ab), 222 
Cs, thyroid scanning with (ab), 665 
CALCULATOR, programmable, determination of mod- 
ulation transfer function (MTF) using, 806 
CALIBRATION, technetium: inherent error using scin- 
tillation crystals, 715 
Cancer cells, metastasized gastric, immunofluores- 
cent staining of gastric mucosa-specific epi- 
thelial glycoprotein in: case report of Krü- 
kenberg tumor (ab), 870 
in search of (ab), 868 
of ovary, advanced stages of, second look sur- 
gery after radiation therapy for, 755 
of ovary, early, value of postoperative intraperi- 
toneal injection of radiocolloids in, 749 
Carcinoma, cervical, advanced, synchronous shield- 
ing and field shaping for megavolt irradia- 
tion of, 792 
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endometrial and mammary, endocrine mecha- 
nisms offering protection against (ab), 439 
epidermoid, of kidney, value of epinephrine in 
diagnosis of, 600 
head and neck, hyperbaric oxygen in radio- 
therapy of: interim report of controlled 
clinical trial (ab), 438 
invasive bladder, preoperative irradiation as ad- 
juvant in surgical management of (ab), 867 
of breast, host resistance and survival in: study of 
104 cases of medullary carcinoma in series 
of 1,411 cases of breast cancer followed for 
20 years (ab), 439 
primary, significance of mammary skin thicken- 
ing in disorders other than: roentgenologic- 
pathologic correlation, 613 
renal cell, current results from primary and sec- 
ondary treatment of (ab), 438 
suspected, of pancreas, value of radioisotope 
scanning in investigation of, 667 
CAROTID artery, internal, hypoplasia of, associated 
with cerebral pseudoangiomatosis: report of 
4 Cases, 251 
siphon calcification and cerebral blood flow in 
healthy aged male (ab), 860 
CARPALS in congenital malformation syndromes, 443 
CATHETERIZATION, umbilical vascular, in newborn, 
roentgenologic features of, 68 
CeLrac trunk, superselective angiography of branches 
of (ab), 660 
CEREBRAL angioautotomography, 315 
blood flow and carotid siphon calcification, in 
healthy aged male (ab), 860 
blood flow measurement, regional, with xenon 
133 and scinticamera, 691 
inflammatory disease, angiographic manifesta- 
tions in (ab), 860 
pseudoangiomatosis, hypoplasia of internal carot- 
id artery associated with; report of 4 cases, 
251 
CEREBROSPINAL fluid circulation following sub- 
arachnoid hemorrhage (ab), 860 
ventriculo-venous, fluid shunts; roentgenologic 
analysis, 237 
CEREBROVASCULAR atherosclerosis, multiple menin- 
giomas, and intracranial aneurysm, unusual 
association of, in two young women, 281 
CERVICAL carcinoma, advanced, synchronous shield- 
ing and field shaping for megavolt irradi- 
ation of, 792 
CERVIX, uterine, management of recurrences of ma- 
lignant tumors of, by 42 MeV betatron (ab), 
438 
CHEST roentgenograms, microwave transmission of 
(ab), 218 
CHILDHOOD and infancy, angiography in posterior 
fossa tumors of, 296 
early, and infancy, anterior tracheal indentation 
in: normal or abnormal?, 12 
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extrahepatic portal obstruction in, and its angio- 
graphic diagnosis, 143 
leukemia, unusual roentgenographic complex in; 
thymic enlargement and pleural effusion, 35 
medullary sponge kidney in (ab), 434 
thick gastric folds in, 83 
CHILDREN and adolescents, long-term results of treat- 
ment of thyrotoxicosis in, with radioactive 
iodine (ab), 440 
and infants, megaureter in: roentgenologic, clin- 
ical, and surgical aspects, 170 
and infants, teratomas in, 155 
brain tumors in, with normal skull roentgeno- 
grams, 329 
liver scans after primary treatment of tumors in 
(ab), 441 
radiologic aspects of staphylococcal pneumonia 
in: review of 39 cases (ab), 861 
renal roentgenographic changes in: sickle-cell 
disease (ab), 434 
CHOANAL atresia, posterior, I 
CHOLANGIOGRAPHY, OPERATIVE, anomalies of biliary 
tract as demonstrated by (ab), 433 
in acute cholecystitis (ab), 433 
CHOLECYSTITIS, acute, operative cholangiography in 
(ab), 433 
CHOLECYSTODUODENOCOLIC bands, clinical aspects of 
(ab), 224 
CHOLESTASIS, hereditary recurrent, from birth, 
lymphedema in (ab), 659 
CHROMOPHOBE adenomas, untreated and recurrent, 
of pituitary, 768 
CoLrris, chronic, radiologic aspects of, due to abuse 
of laxatives; report of 4 cases (ab), 224 
Coton, excluded, roentgen appearance of, after colos- 
tomy for infantile Hirschsprung’s disease, 
116 
segmental dilatation of, 100 
CoLosToMY, roentgen appearance of excluded colon 
after, for infantile Hirschsprung’s disease, 
116 
Common bile duct, obstruction of (ab), 659 
COMPUTER processing of data, intravenous radioiso- 
tope angiography with, 682 
Contrast material, extravasation of, during excre- 
tory pyelography (ab), 661 
media, iodinated, elevated salivary iodine and 
salivary gland enlargement due to, 380 
media, radiological, renal failure after (ab), 662 
orbitography, positive, 342 
Cortical, avulsive, irregularity, 487 
Coxa vara, patella aplasia and tarsal synostosis, con- 
genital: new inherited syndrome (ab), 865 
CRYOSURQERY for neoplasia (ab), 440 
Cyst, congenital arachnoid, of posterior fossa, and 
Dandy-Walker malformation, radionuclide 
evaluation of, 306 
mesenteric, associated with protein loss in gas- 
trointestinal tract; study with lymphan- 
giography, I50 
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Dacrvy itis, tuberculous, in adult, 460 

Danpy-WaLKER malformation and congenital arach- 
noid cyst of posterior fossa, radionuclide 
evaluation of, 306 

DaArgeon, Haroun W., M.D., 1897-1970 (E), 204 

Derecror system, dual probe, false-positive pulmo- 
nary photoscans obtained with (ab), 441 

Devices, innovar and compression, improved tech- 
nique in orbital venography with use of, 339 

DILATATION, segmental, of colon, 100 

Dronosi1, accidental injection of, into neck during 
bronchography (ab), 218 

Disease, Hashimoto's, thyroidal pertechnetate up- 
take in, 720 

heart, roentgen appearance of pulmonary 
vascularity in diagnosis of, 559 

Hirschsprung’s, infantile, roentgen appearance 
of excluded colon after colostomy for, 116 

Hirschsprung’s, problems in roentgen interpre- 
tation, 10§ 

Hodgkin’s, laparotomy and splenectomy as 
routine investigations in staging of, before 
treatment (ab), 664 

hyaline membrane, localized roentenographic 
pattern of; evidence that upper lobes of 
human lung mature earlier than lower lobes, 
23 

neurological, scinticisternography in individuals 
without known, 225 

sickle-cell: renal ‘roentgenographic changes in 
children (ab), 434 

von Recklinghausen’s, bilateral neurofibroma of 
intrathoracic vagus associated with, 389 

wet-lung, radiological findings in (ab), 219 

DIVERTICULA, gastro-duodenal, true: review of gas- 
tro-duodenal diverticula and report of 
eight cases (ab), 863 

Ducrus arteriosus, non-patent, unusual angio- 
graphic appearance of, 50 

DvopENAL mucosal folds, coarse, in patients with 
dyspepsia and high gastric acid output 
(ab), 864 

Dwaxrism, achondrogenesis and thanatophoric: 
lethal short-limbed dwarfism, 185 

thanatophoric, and cloverleaf skull (ab), 654 

thanatophoric; case report (ab), 866 

thanatophoric, in utero; case report, 198 

Dyspepsia and high gastric acid output, coarse duo- 
denal mucosal folds in patients with (ab), 
864 


Epema, pulmonary, neurogenic; observations in 6 
patients, 393 
EDITORIALS 
Pediatric Radiology—Present Status and Future 
Needs, 202 
Harold W. Dargeon, M.D., 1897-1970, 204 
Fifty-third Annual Meeting of the American 
Radium Society, 412 
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Jacob Gershon-Cohen, M.D., B.Sc. (Med.), 
1899-1971, 417 
The Seventy-second Annual Meeting of the 
American Roentgen Ray Society, 632 
Bernard Pierre Widmann, 1890-1971, 635 
Instruction Courses of the Seventy-second An- 
nual Meeting of the American Roentgen 
Ray Society, 819 
Harry Hauser, M.D., 1904-1971, 821 
ErgcrRON treatment, high-speed, oculo-palpebral 
lesions following, of maxillary sinus tumors 
(ab), 218 
EMBOLI, pulmonary, comparison of results of pul- 
monary arteriography and radioisotope 
lung scanning in diagnosis of, 745 
EMBOLISM, pulmonary, resolution of (ab), 220 
EMPHYSEMA, intercostal bulging of lung without, 542 
ENCEPHALITIS, HERPES SIMPLEX, 273 
radiologic-pathologic study of 4 cases, 263 
ENDOCRINE mechanisms offering protection against 
endometrial and mammary carcinoma (ab), 
439 
ENDOMETRIAL and mammary carcinoma, endocrine 
mechanisms offering protection against 
(ab), 439 f 
ENTEROCOLITIS, neonatal necrotizing, roentgenologic 
and clinical manifestations of; experience 
with 43 cases, 123 
EPIDERMOID carcinoma of kidney, value of epi- 
nephrine in diagnosis of, 600 
EsorHaco-cardio-tuberosity area, normal and patho- 
logic radiology of (ab), 862 
EsoPHAGUS and stomach, combined duplication of 
(ab), 862 
EXTERNAL otitis, malignant, roentgenographic find- 
ings of, 366 
EXTRAHEPATIC portal obstruction in childhood and 
its angiographic diagnosis, 143 
EXTRAVASATIONS, pelvicalyceal, 593 


Face, angiography in angiomas of, 332 
FIFTY-THIRD Annual Meeting of American Radium 
Society (E), 412 

Fırm changer, 36 inch roll, see-through, 628 

FINGERNAILS and hair, study of trace metals in, 
using neutron activation analysis (ab), 442 
shunts, ventriculo-venous cerebrospinal; 

* roentgenologic analysis, 237 


FLUID 


GAMMA Camera, spatial statistics of, 760 
Gas, tiny amounts of free intraperitoneal, roent- 
genologic demonstration of: experimental 
and clinical studies, 574 
Gasrric folds, thick, in childhood, 83 
mucosa-specific epithelial glycoprotein, im- 
munofluorescent staining of, in metasta- 
sized gastric cancer cells: case report of 
Krükenberg tumor (ab), 870 
ulcer, unusual complication of (ab), 863 
GasTRO-duodenal diverticula, true: review of gastro- 
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duodenal diverticula and report of eight 
cases (ab), 863 
GASTROINTESTINAL bleeding, acute, selective arterial 
infusions of vasoconstrictors in (ab), 864 
hemorrhage, control of, by selective mesenteric 
arterial infusion of vasopressin (ab), 865 
tract, mesenteric cyst associated with protein 
loss in; study with lymphangiography, 150 
GERSHON-COHEN, Jacob, M.D., 1899-1971 (E), 417 
GRANULOMAS and tumors, superior alveolar ridge, 
abnormal maxillary antrum in, 361 


Hanorp W. Dargeon, M.D., 1897-1970 (E), 204 
Harry Hauser, M.D., 1904-1971 (E), 821 
Hasumoto’s disease, thyroidal pertechnetate up- 
take in, 720 
Hauser, Harry, M.D., 1904-1971 (E), 821 
Heap and neck carcinoma, hyperbaric oxygen in 
radiotherapy of: interim report of con- 
trolled clinical trial (ab), 438 
HEART disease, roentgen appearance of pulmonary 
vascularity in diagnosis of, 559 
Heat flow, thermographic study of, in detection of 
incompetent perforating veins (ab), 866 
HEMANGIOMA, benign, of liver: significance of selec- 
tive angiography (ab), 659 
synovial, of knee; demonstration 
thrography and arteriography, 512 
HEMATOMA, extradural, angiographic diagnosis of, 
of posterior fossa, 289 
HEMOPHILIC pseudotumor of stomach (ab), 863 
HEPATOGRAPHY, percutaneous (ab), 658 
HEREDITARY multiple exostoses; report of case with 
spinal cord compression, 405 
HEROIN intoxication, acute pulmonary edema of 
(ab), 219 
HERPES SIMPLEX ENCEPHALITIS, 273 
radiologic-pathologic study of 4 cases, 263 
HicH energy beams, simple bolus mould for increas- 
ing surface dose with, 764 
HirscHSPRUNO'S DISEASE, infantile, roentgen ap- 
pearance of excluded colon after colostomy 
for, 116 
problems in roentgen interpretation, 105 
HisroPLASMOSIS, outbreak of, in Oklahoma (ab), 
220 
Hopokin’s disease, laparotomy and splenectomy as 
routine investigations in staging of, before 
treatment (ab), 664 
HYALINE membrane disease, localized roentgeno- 
graphic pattern of; evidence that upper 
lobes of human lung mature earlier than 
lower lobes, 23 
HYPERBARIC oxygen in radiotherapy of head and 
neck carcinoma: interim report of con- 
trolled clinical trial (ab), 438 
HYPERTROPHY, huge, of thymus, angiocardiography 
in, 40 
HiYPoPHOSPHATASIA in adult (ab), 436 
HYPOPLASIA of internal carotid artery associated 
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with cerebral pseudoangiomatosis; report 
of 4 Cases, 251 

HYTRAST: experimental bronchography comparing 
two different formulations (ab), 221 


PST for measuring radioiodine uptake of thyroid (ab), 
870 
Imacinc, Se” selenomethionine pancreatic, evalua- 
tion of corrective surgery for pancreatitis 
by; case report, 678 
ImMoBILIZER and positioner, skull, 408 
IMPLANTATIONS, interstitial, and surface applicators, 
with radioactive iridium 192, 740 
InpruM 113M, clinical application of broad spectrum 
scanning agent, 701 
INrANcY and childhood, angiography in posterior 
fossa tumors of, 296 
and childhood, intussusception in (ab), 657 
and early childhood, anterior tracheal indenta- 
tion in: normal or abnormal?, 12 
In rANTS and children, megaureter in: roentgenologic, 
clinical, and surgical aspects, 170 
and children, teratomas in, 155 
intestinal obstruction due to abnormal duodenal 
fixation in: two case reports (ab), 863 
Instruction Courses, American Roentgen Ray 
Society, 823 
of Seventy-second Annual Meeting of American 
Roentgen Ray Society (E), 819 
INTERCOSTAL bulging of lung without emphysema, 542 
INTESTINAL damage, relative biological effectiveness 
of fast neutrons for (ab), 665 
obstruction due to abnormal duodenal fixation 
in infants: two case reports (ab), 863 
INTRAPERITONEAL gas, tiny amounts of free, roent- 
genologic demonstration of: experimental 
and clinical studies, 574 
INTRATHORACIC vagus, bilateral neurofibroma of, 
associated with von Recklinghausen’s dis- 
ease, 389 
INTUSSUSCEPTION in infancy and childhood (ab), 657 
In utero, thanatophoric dwarfism; case report, 198 
lopINATED contrast media, elevated salivary iodine 
and salivary gland enlargement due to, 
380 
Irıpıum 192, radioactive, surface applicators and 
interstitial implantations with, 740 
IRRADIATION, intra-arterial, of tumors, safe pro- 
cedure, 732 
megavolt, synchronous shielding T field shap- 
ing for, of advanced cervical carcinoma, 792 


Jacos Gershon-Cohen, M.D., 1899-1971 (E), 417 

James Picker Foundation—A wards Program for 
1971-1972, 845 

JAUNDICE, suspected obstructive, roentgenographic 
evaluation of patients with (ab), 433 


timKr, short-lived, and scintillation camera, lung 
function studies using (ab), 657 
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KIDNEY, medullary sponge, in childhood (ab), 434 
value of epinephrine in diagnosis of epidermoid 
carcinoma of, 600 
KLINEFELTER’S syndrome, roentgenographic mani- 
festations of, 178 
KNEE, primary osteonecrosis of, in elderly: report of 
18 cases (ab), 435 
synovial hemangioma -of; demonstration by 
arthrography and arteriography, 512 
Kveim-antigen reaction to lymphadenopathy, rela- 
tion of; study of sarcoidosis and other dis- 
eases (ab), 869 


LEAK test system, photographic, improved, for 
sealed sources of radium 226, 788 
LENTICULOSTRIATE artery abnormalities: value of 
direct serial magnification (ab), 437 
LEUKEMIA, acute myelomonocytic, and multiple 
myeloma: report of four cases possibly re- 
lated to melphalan (ab), 664 
childhood, unusual roentgenographic complex 
in; thymic enlargement and pleural effu- 
sion, 35 
LIPOPLASTIC lymphadenopathy, 610 
Lrrutum-drifted germanium detectors, use of, foi 
clinical radionuclide scanning (ab), 870 
Liver, benign hemangioma of: significance of selec- 
tive angiography (ab), 659 
bilharzial, angiography of (ab), 658 
imaging, routine with “Tc and scintillation 
camera, evaluation of spleen size during 
(ab), 666 
scans after primary treatment of tumors in 
children (ab), 441 
Luna, and paraquat (ab), 655 
function studies using short-lived *mKr and 
scintillation camera (ab), 657 
human, evidence that upper lobes of, mature 
earlier than lower lobes; localized roent- 
genographic pattern of hyaline membrane 
disease, 23 
intercostal bulging of, without emphysema, 542 
perfusion scanning in coal workers pneumoco- 
niosis (ab), 656 
scan pattern, changes in, related to free fluid 
and cardiac position (ab), 665 
scanning, radioisotope, and pulmonary,arteriog- 
raphy, comparison of results of, in diag- 
nosis of pulmonary emboli, 745 
Lunes, allografted, roentgenologic-pathologic eval- 
uation of rejection in, $46 
LYMPHADENOPATHY, lipoplastic, 610 
relationship of Kveim-antigen reaction to: study 
of sarcoidosis and other diseases (ab), 869 
LYMPHANGIOGRAPHY, study with; mesenteric cyst 
associated with protein loss in gastrointes- 
tinal tract, 150 
LyMPHEDEMA in hereditary recurrent cholestasis 
from birth (ab), 659 
LymPHOoGRAPHY, pulmonary deposition and clearance 
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of "I-labeled oil after, in man: correlation 
with lung function (ab), 663 
LympHoma, Burkitt’s, histological diagnosis of: 
cautionary tale (ab), 869 
LYMPHOSARCOMA, Stage 1, and recticulum-cell sar- 
coma, prognosis of (ab), 868 


MALFORMATION syndromes, congenital, carpals in, 
443 
MALIGNANT external otitis, roentgenographic find- 
ings of, 366 
Mammary and endometrial carcinoma, endocrine 
mechanisms offering protection against 
(ab), 439 
skin thickening, significance of, in disorders 
other than primary carcinoma: roentgeno- 
logic-pathologic correlation, 613 
MAXILLARY antrum, abnormal, in superior alveolar 
ridge tumors and granulomas, 361 
sinus tumors, oculo-palpebral lesions following 
high-speed electron treatment of (ab), 21€ 
MEASUREMENTS, beam quality, in diagnostic roent- 
genology, 622 
MeEconium, problems with, 135 
MEGAURETER in infants and children: roentgeno- 
logic, clinical, and surgical aspects, 170 
MEGAvoLT irradiation, synchronous shielding and 
field shaping for, of advanced cervical car- 
cinoma, 792 
MENINGIOMA en plaque, prostatic metastasis to base 
of skull simulating, 774 
parasellar, roentgen sign of; tumor bulge into 
sphenoid sinus, 324 
MENINGIOMAS, multiple, intracranial aneurysm, and 
cerebrovascular atherosclerosis, unusual as- 
sociation of, in two young women, 281 
MENINGITIS, aseptic, following intrathecal injec- 
tion of radioiodinated serum albumin (ab), 
218 
MESENTERIC cyst associated with protein loss in 
gastrointestinal tract; study with lym- 
phangiography, 150 
MESOTHELIOMA in Scotland (ab), 654 
METALS, trace, study of, in fingernails and hair using 
neutron activation analysis (ab), 442 
METAPHYSEAL remodeling, human, mechanisms of 
‚bone resorption in; roentgenographic and 
histologic study, 526 
METASTASIS, prostatic, tc base of skull simulating 
meningioma en plaque, 774 
MICROANGIOGRAPHY, renal and splenic, method for 
high resolution (ab), 865 
MICRORADIOGRAPHIC and histologic examinations: 
calcification of atherosclerotic beds in pelvic 
and extremity arteries (ab), 436 
MICROSPHERES, glass, occlusion of bronchial arteries 
by (ab), 655 
Microwave transmission of chest roentgenograms 
(ab), 218 
Mopvutation transfer function (MTF), determi- 
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nation of, using programmable calculator, 
806 

Mourn, bolus, simple, for increasing surface dose 
with high energy beams, 764 

MULTIPLE exostoses, hereditary; report of case with 
spinal cord compression, 405 

MUSTARD procedure, radiographic diagnosis of com- 
plications of, 52 

MYASTHENIA and thymus: radiological aspects (ab), 
861 

MYELOMA, multiple, and acute myelomonocytic leu- 
kemia: report of four cases possibly related 
to melphalan (ab), 664 

MYOCARDIAL uptake studies with !*Cs and scintilla- 
tion camera (ab), 222 


NASOPHARYNGEAL soft tissue, normal, in adults; sta- 
tistical study, 537 

NECROTIZING enterocolitis, neonatal, roentgenologic 
and clinical manifestations of; experience 
with 43 cases, 123 

NEOPLASIA, cryosurgery for (ab), 440 

NEUROBLASTOMA, arterial stenoses in, 167 

NEUROCUTANEOUS disorder, new, report of: poren- 
cephaly, nasofrontal mucoceles, hypertelor- 
ism and segmental vitiligo (ab), 654 

NEUROFIBROMA, bilateral, of intrathoracic vagus as- 
sociated with von Recklinghausen's disease, 
389 

NEUROGENIC pulmonary edema; observations in 6 
patients, 393 

NEUROLOGICAL disease, scinticisternography in indi- 
viduals without known, 225 

NEUTRON activation analysis, study of trace metals 
in fingernails and hair, using (ab), 442 

NEUTRONS, fast, relative biological effectiveness of, 
for intestinal damage (ab), 665 

NEWBORN, respiratory obstruction in, and excess 
pulmonary fluid, 18 

roentgenologic features of umbilical vascular 

catheterization in, 68 


OBSTRUCTION, extrahepatic portal, in childhood and 

its angiographic diagnosis, 143 
respiratory, in newborn and excess pulmonary 

fluid, 18 

OcuLo-PALPEBRAL lesions, following high-speed elec- 
tron treatment of maxillary sinus tumors 
(ab), 218 

OnBrr, unusual penetrating injury of; case report, 
349 

ORBITAL venography, improved technique in, with 
use of innovar and compression devices, 339 

ORBITOGRAPHY, positive contrast, 342 

OsTErTIS condensans ilii, including its resolution (ab), 
435 

OSTEONECROSIS, primary, of knee in elderly; report 
of 18 cases (ab), 435 

Orrris, external, malignant, roentgenographic find- 
ings of, 366 
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OTOROENTGEN diagnosis, bony bridge in, 352 

Ovary, advanced stages of cancer of, second look 
surgery after radiation therapy for, 755 

early cancer of, value of postoperative intra- 

peritoneal injection of radiocolloids in, 749 

OXYGEN 15, production of, using relatively low en- 
ergy particle accelerator with vacuum gra- 
dient system as window, 707 


PACEMAKER roentgenography, improved method of, 
571 

PACHYDERMOPERIOSTOSIS, familial, presenting as ac- 
romegaly-like syndrome, 532 

PANCREAS, suspected carcinoma of, value of radio- 
isotope scanning in investigation of, 667 

PANCREATITIS, value of corrective surgery for, by 
Se'* gelenomethionine pancreatic imaging; 
case report, 678 

PARAQUAT and lung (ab), 655 

PARASELLAR meningioma, roentgen sign of; tumor 
bulge into sphenoid sinus, 324 

PEDIATRIC radiology-present status and future needs 
(E), 202 

PELvic angiography, correlation of, with direct four- 
fold magnification angiography of uterine 
specimens; angiography of trophoblastic 
tumors, 779 

pneumography in congenital absence of vagina, 


PELVICALYCEAL extravasations, 593 

PERTECHNETATE uptake, thyroidal, in Hashimoto’s 
disease, 720 

Puotroorapnic leak test system, improved, for sealed 
sources of radium 226, 788 

PrrurTARY, untreated and recurrent chromophobe 
adenomas of, 768 

PLAIN film roentgenogram, value of, in pyloric ste- 
nosis, 77 

PLEURAL effusion, and thymic enlargement: unusual 
roentgenographic complex in childhood leu- 
kemia, 35 

PNEUMOCONIOSIS, coal workers, lung perfusion scan- 
ning in (ab), 656 

PNEUMOGRAPRY, pelvic, in congenital absence of va- 
gina, 607 

PNEUMONIA, staphylococcal, radiological aspects of, 
in children: review of 39 cases (ab), 861 

PoLYARTERITIS and intrarenal renal artery aneu- 
rysms (ab), 663 

PoNTINE tumors, intrinsic, posterior displacement of 
basilar artery by, 276 

PorENCEPHALY, nasofrontal mucoceles, hypertelor- 
ism and segmental vitiligo: report of new 

' neurocutaneous disorder (ab), 654 

PorTaL obstruction, extrahepatic, in childhood and 

its angiographic diagnosis, 143 
vein, preduodenal, congenital, 93 
PosrrioNER and immobilizer, skull, 408 
PosTERIOR choanal atresia, I 
fossa, angiographic diagnosis of extradural he- 
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matoma of, 289 
fossa, congenital arachnoid cyst of, and Dandy- 
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Mimer IIl for neuroradiology. Precise manual control 

















for faster positioning and: greater safe O ty. AAA 


Neuroradiology demands apparatus — 
which responds easily and quickly to the 
radiologist's manipulations. 

Now Siemens presents just such a 
system: the Mimer Ill, with RCT-2 motor 


may be positioned sitting-or supine; — — — - 
in AP or PA projection. Cassette 
positioning can be varied to achieve the 
desired degree of magnification. 

Since patient positioning is so critical 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


CONTRAST MEDIUM 


With Salpiyaas your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body 


reactions, yet it provides the viscosity needed for adequate «scr co contains: 
visualization. sodium acetrizoate 0.53 g and 


polyvinylpyrrolidone 0.23 g 





Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 


infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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